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DEPARTMENT  OF  LABOR 

Occupational  Safety  and  Health 
Administration 

29  CFR  Part  1910 

Occupational  Safety  and  Health 
Standards— Fire  Protection;  Means  of 
Egress;  Hazardous  Materials 

agency:  Occupational  Safety  and 
Health  Administration,  U.S.  Department 
of  Labor. 

action:  Final  rule. 

summary:  In  these  final  standards,  the 
Occuaptional  Safety  and  Health 
Administration  (OSHA)  is  revising  a 
major  portion  of  its  safety  standards 
dealing  with  fire  protection 
requirements  necessary  to  protect 
employees  from  unwanted  fire  in  the 
workplace.  These  standards  provide 
general  design  and  installation 
requirements  for  portable  fire 
suppression  equipment  (portable  fire 
extinguishers  and  standpipe  and  hose 
systems),  fixed  suppression  systems 
(automatic  sprinkler  systems  and 
various  other  fixed  extinguishing 
systems),  fire  detection  systems,  and 
local  fire  and  emergency  alarm  signaling 
systems.  The  standards  also  provide 
specific  criteria  for  fire  brigade 
equipment  and  training.  In  addition, 
certain  portions  of  the  OSHA  standards 
relating  to  hazardous  materials  and 
means  of  egress  are  also  amended  to  be 
consistent  with  the  revisions  to  the  fire 
protection  requirements. 

The  standards  are  intended  to 
minimize  employee  exposure  to 
hazardous  situations  involving  fire  in 
the  workplace  and  to  provide  for  fire 
protection  equipment  and  services  for 
the  safe  evacuation  or  rescue  of 
employees  endangered  by  unwanted 
workplace  fires.  The  standards  will 
replace  the  applicable  standards 
previously  promulgated  under  section 
6(a)  of  the  Occupational  Safety  and 
Health  Act  and  represent  another  step 
in  the  ongoing  process  of  reviewing 
OSHA’s  standards  and  promulgating 
updated,  mainly  performance-oriented, 
requirements. 

EFFECTIVE  DATE:  The  Standards 
promulgated  by  this  final  rule  become 
effective  on;  December  11, 1960. 

FOR  FURTHER  INFORMATION  CONTACr. 
Standard  development  inquiries:  Mr. 
Michael  B.  Moore  or  Mr.  Glen  E. 
Gardner,  Occupational  Safety  and 
Health  Administration,  Room  N-3463, 
U.S.  Department  of  Labor,  Washington, 
D.C.  20210,  (202)  523-7225. 

Compliance  inquiries:  Mr.  William 
Simms,  Occupational  Safety  and  Health 


Administration,  Room  N-3106,  U.S. 
Department  of  Labor,  Washington,  D.C. 
20210,  (202)  523-8124. 

For  additional  copies  of  these 
standards,  contact:  OSHA  Office  of 
Publications,  Room  S1212,  U.S. 
Department  of  Labor,  Washington,  D.C. 
20210,  (202)  523-6138. 

SUPPLEMENTARY  INFORMATION: . 

I.  History 

In  1970,  Congress  directed  OSHA, 
under  section  6  of  the  Occupational 
Safety  and  Health  Act  of  1970  (84  Stat. 
1590,  29  U.S.C.  651  et  seq.)  (the  Act),  to 
promulgate  safety  and  health  standards 
which  would  implement  the 
Congressional  policy  of  assuring,  so  far 
as  possible,  every  working  man  and 
woman  in  the  Nation  safe  and  healthful 
working  conditions.  Congress  further 
required  that  any  standards  initially 
promulgated  under  section  6(a)  of  the 
Act  be  taken  from  existing  national 
consensus  standards  and  established 
Federal  standards. 

On  May  29, 1971,  OSHA  promulgated 
its  first  set  of  general  industry 
occupational  safety  and  health 
standards  as  29  CFR  Part  1910  (36  FR 
10466).  Among  other  requirements,  these 
standards  contained  regulations 
covering  means  of  egress  (Subpart  E), 
hazardous  materials  (Subpart  H),  and 
fire  protection  (Subpart  L). 

After  the  initial  standards  were 
promulgated,  OSHA  amended  certain 
provisions  of  these  standards,  pursuant 
to  section  6(b)  of  the  Act.  For  example, 
on  January  9, 1974,  at  39  FR  1437,  Table 
L-3  in  Subpart  L  was  amended  to  permit 
12-year  hydrostatic  test  intervals  for  fire 
extinguishers  with  aluminum  shells  and 
§  1910.158(b)(3)  was  changed  to  extend 
the  maximum  lengths  of  fire  hose  which 
could  be  used  on  standpipe  systems. 
These  changes  reflected  die  continued 
up-dating  of  the  consensus  standards  by 
the  various  standards  groups  and  the 
continued  advancement  in  the  technical 
state-of-the-art  which  provided  more 
flexible  means  of  compliance  not 
permitted  by  the  original  OSHA 
standards.  OSHA,  therefore,  began 
amending  its  standards  to  reflect 
acceptable  alternatives  to  the 
requirements  in  the  standards. 

During  this  period  of  time,  OSHA 
received  petitions  calling  for  further 
changes  in  the  standards.  The  majority 
of  these  petitions  called  for  the 
recognition  of  national  consensus 
standards  other  than  those  already 
contained  in  OSHA’s  standards  and  for 
the  amendment  of  the  safety  standards 
to  delete  provisions  not  directly  related 
to  occupational  safety  and  health. 


As  part  of  the  process  of  deciding 
whether  and  how  to  revise  Supart  L, 
OSHA  gave  employers  and  employees 
an  early  opportunity  to  suggest  how  the 
standards  should  be  revised,  to  submit 
information,  and  to  comment  on  several 
general  and  specific  issues.  This  notice 
was  published  in  the  Federal  Register  on 
April  23, 1976  (41  FR  17255). 

In  addition,  the  agency  scheduled  and 
invited  public  participation  at  three 
separate  public  meetings  in  San 
Francisco,  Dallas,  and  Boston  during 
June,  1976.  The  purpose  of  the  meetings 
was  to  afford  the  public  an  opportunity 
to  present  oral  testimony  as  well  as 
submit  written  comments  concerning  the 
issues  raised  in  the  April  23, 1976 
Federal  Register  notice.  The  written 
comments  received  and  the  transcripts 
of  those  meetings  have  been  entered 
into  the  OSHA  record  of  this 
rulemaking. 

Upon  completion  of  the  public 
meetings  and  the  close  of  the  comment 
period,  OSHA  reviewed  all  the  data 
presented  and  determined  that  a  major 
revision  of  Subpart  L  was  necessary. 

On  December  22, 1978,  OSHA 
published  its  proposed  revisions  to 
Subpart  L  in  Ae  Federal  Register  (43  FR 
60048).  OSHA  also  proposed  certain 
revisions  to  Subparts  E  and  H  of  Part 
1910  which  were  necessary  to 
complement  the  revisions  proposed  for 
Subpart  L.  ’The  notice  requested  that 
comments  on  the  proposed  revisions  be 
submitted  by  March  16, 1979.  The 
comment  period  was  subsequently 
extended  to  April  16, 1979  (44  FR  17757). 
When  the  comment  period  closed,  a 
total  of  195  comments  had  been  received 
by  OSHA. 

In  the  proposal,  OSHA  also  invited 
requests  for  public  hearings  on  any 
issues  raised  by  the  proposal.  Several 
commenters  requested  &at  a  public 
hearing  be  held  on  certain  aspects  of  the 
proposed  section  for  fire  brigades, 

§  1910.165. 

On  June  1, 1979,  OSHA  published  in 
the  Federal  Register  (44  FR  31670)  a 
“Notice  of  Public  Hearing  and  Request 
for  Written  Comments”  (Ex.  21).  The 
issues  for  the  public  hearing  were  listed 
as  follows; 

1.  (a)  Whether  positive-pressime 
breathing  apparatus  should  be  the  only 
acceptable  respirator  for  interior 
structural  fire  fighting? 

(b)  What  protection  factor  should  be 
provided  by  respirators  to  be  used  for 
interior  structural  fire  fighting?  How 
should  it  be  measured? 

2.  (a)  Whether  OSHA  should  require 
employers  to  permit  employees  to  refuse 
to  perform  fire  brigade  duties  in  any 
workplace? 
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(b)  Whether  employers  should  be 
required  to  ensure  that  brigade 
members,  who  are  expected  to  perform 
interior  structural  fire  fighting,  are 
physically  capable  of  performing  the 
duties  assigned  to  them?  If  so,  how 
should  “physically  capable"  be  defined? 
What  physical  test  requirements  are 
appropriate  for  part-time  or  full-time  fire 
brigade  members? 

(c)  What  would  be  the  economic 
impact  if  OSHA  did  permit  employees  to 
refuse  to  perform  fire  brigade  duties? 
How  many  employees  are  now  required 
to  join  fire  brigades  as  a  condition  of 
employment?  Are  these  employees 
subject  to  discharge  if  they  become 
physically  unable  to  continue  fire 
brigade  duties  or  if  they  refuse  to 
perform  these  duties?  How  often  does 
this  occur? 

In  addition,  OSHA  raised  a  third  issue 
related  to  personal  protective  equipment 
for  fire  brigade  members  and  requested 
written  information  and  comments  to 
assist  the  agency  in  resolving  certain 
questions  related  to  the  use  of  this 
equipment.  The  close  of  the  written 
comment  period  on  that  issue  was 
September  14, 1979,  and  over  15  written 
comments  were  received. 

Hearings  on  the  proposed  fire  brigade 
standard  were  held  in  Washington,  D.C. 
(August  28-30, 1979),  Houston,  Texas 
(September  5-6, 1979),  and  San 
Francisco,  California  (September  10-11, 
1979).  A  substantial  amount  of 
information,  data,  and  views  concerning 
the  second  hearing  issue  was  generated 
both  in  testimony  presented  at  the 
hearings  and  in  post-hearing  comments 
which  were  received  and  placed  in  the 
record. 

The  Administrative  Law  Judge 
presiding  at  the  hearings  allowed  until 
October  12, 1979,  for  the  submission  of 
post-hearing  comments  and  imtil 
October  31, 1979,  for  filing  arguments 
and  briefs  relating  to  the  hearing  issues. 
The  Administrative  Law  Judge  certified 
the  record  of  the  hearings  to  the 
Assistant  Secretary  of  Labor  for 
Occupational  Safety  and  Health  on 
November  16, 1979. 

n.  Background 

(1)  Purpose  and  philosophy. 

The  basic  objective  of  OSHA’s 
involvement  in  fire  protection  is  to 
prevent  personal  injury  and  loss  of  life 
due  to  unwanted  fire  in  the  workplace. 
The  effects  of  fire  in  the  workplace  can 
be  measured  in  pain,  suffering,  and 
death.  An  imderstanding  of  the  control 
of  fire  has  been  aided  by  the 
development  of  fire  protection 
technology.  The  application  of  this 
technology  in  the  workplace  will 
enhance  the  protection  of  employees. 


Industrial  fires  over  the  years  have 
caused  many  injiuies  and  deaths. 

Notable  among  the  inmunerable 
workplace  related  fires  is  the  March  25, 
1911,  Triangle  Shirtwaist  Co,  fire  which 
involved  three  floors  of  the  Asch 
Building  in  New  York  City.  In  that  fire, 
within  30  minutes,  about  150  people 
burned  to  death  or  died  jumping  to 
sidewalks  below.  At  that  time.  New 
York  City  had  no  laws  requiring  fire 
drills,  fire  escapes,  or  sprinklers  in 
factories.  The  fire  and  loss  of  life 
precipitated  a  nation-wide  discussion  of 
the  question  of  adequate  methods  of 
egress  fi'om  buildings. 

The  following  year,  on  January  9, 1912, 
the  Equitable  Building  fire  in  New  York 
City  resulting  in  the  loss  of  six  lives  also 
showed  that  the  problem  of  fire  in  the 
workplace  needed  serious  examination. 

In  Ae  latter  part  of  the  1960’s  and 
early  1970’s,  the  proliferation  of  high-rise 
buildings  added  to  the  complexities  of 
protecting  employees  and  fighting  fires 
in  the  workplace.  Fires  occurred  at  an 
alarming  frequency,  sometimes  trapping 
people,  with  consequent  loss  of  life.  For 
example,  in  Chicago,  a  fire  broke  out  in 
the  110  story  Sears  Tower  while  under 
construction,  trapping  and  killing  four 
workmen.  The  problems  associated  with 
fires  in  tall  buildings,  increase  the 
importance  of  early  fire  detection  and 
adequate  exits  with  safe  routes  of 
egress. 

The  fire  problem  in  the  United  States 
is  still  a  matter  of  major  concern 
aggravated  by  the  manufacturing, 
shipment  and  storage  of  new  materials 
produced  in  our  rapidly  changing 
technological  society,  and  by  a  failure  to 
apply  basic  principles  of  fire  safety.  The 
safety  of  employees  requires  an  end  to 
conditions  which  present  unnecessary 
and  avoidable  possibilities  of 
destructive  fire.  Compared  with  the 
industrial  buildings  of  the  early 
twentieth  centiuy,  the  modem  industrial 
complex  places  a  larger  number  of 
employees  in  an  increasingly  hazardous 
environment. 

A  significant  risk  of  injury  and  death 
from  fire  to  employees  and  to  employees 
who  fight  fires  is  supported  by  data  in 
the  record  concerning  fires  occurring  in 
workplaces.  For  example,  a  report  by 
the  U.S.  Fire  Administration  (^.  19) 
shows  that  in  1977  an  estimated  140,800- 
165,000  fires  occurred  in  workplaces  in 
the  United  States.  These  fires  resulted  in 
about  2,220  injuries  and  124  deaths 
among  the  work-force.  Nine  out  of  ten 
injuries  were  bums  and/or  asphyxia. 
More  than  one  half  of  the  victims  were 
injured  in  the  course  of  fire  fighting  in 
the  workplace.  The  fires  also  resulted  in 
1.3  to  2.0  billion  dollars  in  direct 
property  loss.  These  figures  represent 


only  those  fires  which  were  actually 
reported  to  fire  departments. 

In  July  1976  the  National  Association 
of  Fire  Equipment  Distributors  (NAFED) 
conducted  a  fire  extinguisher  use  survey 
(Ex.  8:  260)  of  industrial  workplaces.  The 
study  showed  that  94.2  percent  of 
workplace  fires  were  extinguished  by 
employees  without  notification  of  or 
assistance  from  a  public  fire 
department. 

In  1978  NAFED  conducted  a  more 
comprehensive  study  of  fire  extinguisher 
effectiveness  which  confirmed  the 
results  of  the  first  study.  Data  from  these 
incidents  were  not  included  in  national 
data  reporting  systems. 

Another  study  covered  fires  occiuring 
at  Bell  Systems  facilities  during  1971 
through  1977  (Ex.  9).  This  study 
estimates  that  80  percent  of  their  fires 
were  either  not  reported  to  a  fire 
department  or  were  reported  to  a  fire 
department  but  the  fire  department 
provided  no  assistance. 

The  NAFED  and  Bell  studies  confirm 
that  there  are  many  fires  occurring  in 
workplaces  which  are  not  reflected  in 
the  U.S.  Fire  Administration  report  and 
other  national  data  reporting  systems.  It 
is  reasonable  to  assiune  that  since  the 
U.S.  Fire  Administration’s  estimate  of 
total  workplace  fires  is  less  than  those 
actually  occurring,  the  number  of 
injuries  caused  by  workplace  fires 
indicated  in  the  Fire  Administration 
data  is  probably  also  an 
imderestimation. 

The  U.S.  Fire  Administration  report 
also  does  not  include  data  with  respect 
to  chronic  health  effects  to  employees 
resulting  fi'om  fire  fighting  activity. 
However,  other  studies  in  the  record 
suggest  an  increased  incidence  of 
respiratory  and  cardiovascular  disease 
among  employees  in  fire  fighting 
activities  (Ex.  8:  248;  249;  250;  259). 

These  stupes  are  based  on  the 
experiences  of  municipal  fire  fighters. 
Although  the  frequency  of  fire  fighting 
may  differ,  employees  who  fight  fires  in 
industry  are  exposed  to  the  same 
hazards  as  municipal  fire  fighters. 

OSHA  believes  that  the  long-term 
effects  associated  with  fire  fighting  in 
the  workplace  present  a  definite  hazard 
to  employees.  When  these  chronic 
effects  are  added  to  the  immediate 
hazards  of  serious  injury  or  death  fi'om 
fighting  fires  as  discussed  above,  a 
significant  risk  of  harm  from  fire  in  the 
workplace  clearly  exists. 

The  provisions  of  this  final  standard 
are  directed  at  protecting  employees 
from  certain  of  the  major  workplace  fire 
hazards  to  which  they  are  exposed. 
These  provisions  are  reasonably 
necessary  and  appropriate  to  reduce  the 
significant  risks  which  exist.  The 
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preamble  discusses  in  detail  the 
relationship  of  the  standards 
requirements  to  the  reduction  of  some  of 
the  major  hazards. 

The  basis  for  these  revised  standards 
is  OSHA’s  recognition  of  the  problems 
associated  with  the  present  fire 
protection  standards,  particularly  with 
regard  to  their  specificity  and  their 
orientation  in  some  instances  towards 
property  protection  and  public  safety 
instead  of  workplace  safety.  The 
Secretary  of  Labor  and  the  Assistant 
Secretary  of  Labor  for  Occupational 
Safety  and  Health  have  expressed  their 
commitment  to  a  regulatory  policy  for 
the  development  of  safety  standards 
which  focus  directly  on  the  most 
significant  workpla,ce  hazards,  and 
which  provide  employers  as  much 
flexibility  as  possible  in  meeting  these 
requirements.  The  revised  standards 
published  today  serve  these  dual 
objectives. 

In  achieving  these  dual  objectives, 
OSHA  has  improved  the  basic  criteria 
for  the  design,  installation,  testing  and 
maintenance  of  portable  and  fixed  fire 
protection  equipment  and  systems  for 
those  workplaces  covered  by  Part  1910. 
Subparts  E,  H,  L  and  R  now  have 
requirements  for  fire  protection 
equipment  and  systems  which  must  be 
provided  in  accordance  with  Subpart  L. 

Subpart  L  will  serve  as  the  resource 
standard  for  the  requirements  for  the 
fire  protection  equipment  and  systems 
which  relate  to  employee  safety  from 
fire  in  the  workplace.  In  the  future,  as 
OSHA  revises  various  subparts  within 
Part  1910,  the  standards  in  Subpart  L 
will  be  referenced  in  the  other  subparts 
for  the  specific  criteria  necessary  to 
assure  proper  design,  installation, 
testing  and  maintenance  of  required 
portable  and  fixed  fire  protection 
equipment.  The  training  and  education 
of  maintenance  personnel,  fire  brigade 
members  and  other  employees  are  also 
covered  in  Subpart  L 

The  standards  in  Subpart  L  relate  to 
the  rest  of  Part  1910  in  the  following 
manner.  Subpart  L  covers  three  general 
areas:  portable  fire  protection 
equipment,  fixed  fire  protection  systems 
and  fire  brigades.  The  requirements  for 
portable  fire  extinguishers  apply  in 
general  to  all  workplaces  covered  by 
Part  1910  except  those  that  rely  on  the 
exemptions  provided  for  in  S  1910.157. 
However,  when  another  subpart  in  Part 
1910  specifically  requires  that  portable 
extinguishers  be  provided,  then  the 
exemption  in  §  1910.157  is  not  available 
as  the  exemption  would  be  in  conflict 
with  the  specific  language  of  another 
standard.  For  example,  paragraph 
1910.180(i)(5)  requires  the  installation  of 
a  portable  fire  extinguisher  in  the  cab  or 


vicinity  of  a  crane.  It  does  not  provide 
for  the  exemptions  allowed  in 
§  1910.157. 

The  fixed  fire  protection  systems 
requirements  in  Subpart  L  will  be 
invoked  when  they  are  referenced  by 
another  OSHA  standard.  For  example, 
paragraph  1910.109{i)(7)  prohibits  the 
storage  of  more  than  2,500  tons  of 
bagged  ammonium  nitrate  in  a  building 
or  structure  unless  the  building  is 
equipped  with  an  automatic  sprinkler 
system  installed  in  accordance  with 
Subpart  L,  §  1910.159.  In  this  example, 
the  employer  who  wishes  to  store  more 
than  2,500  tons  of  bagged  ammonium 
nitrate  in  a  building  or  structure  would 
have  to  provide  a  sprinkler  system  and 
refer  to  §  1910.159  to  determine  how  to 
design  and  install  the  system.  OSHA’s 
intent  in  using  this  approach  is  to 
eliminate  the  need  for  repeating  all  of 
the  design  and  installation  standards  for 
a  required  system  each  time  the  system 
is  required  in  the  standards. 

The  fire  brigade  requirements  apply 
when  the  employer  decides  to  establish 
and  organize  a  fire  brigade.  The 
requirements  contain  the  criteria  for 
protective  equipment  and  training  which 
the  employer  must  provide  employees 
who  have  been  selected  to  serve  on 
company  fire  brigades.  It  is  OSHA’s 
intention  that  §  1910.156  will  not  be 
referenced  in  other  subparts. 

The  most  important  factors  to 
consider  in  providing  adequate 
employee  safety  in  a  fire  situation  are 
the  availability  of  proper  exit  facilities 
to  assure  ready  access  to  safe  areas, 
and  the  proper  education  of  employees 
as  to  the  actions  to  be  taken  in  a  fire 
emergency. 

The  standards  promulgated  in  this 
final  rule  regulate  those  areas  of  fire 
protection  and  prevention  and  employee 
protection  that  OSHA  believes  are 
necessary  to  assme  safety  from 
unwanted  fire.  Provisions  are  included 
in  this  final  rule  for  employee  emergency 
action  plans;  the  application  of  certain 
fire  protection  systems  to  the  storage 
and  use  of  hazardous  materials;  the 
design,  installation  and  testing  of 
various  fire  protection  and  prevention 
systems  and  equipment,  and  fire 
brigades. 

Requirements  are  also  established  in 
certain  areas  where  employee 
protection  has  been  inadequate  or  non¬ 
existent  in  the  past.  For  example, 
personal  protective  equipment  is 
required  during  interior  structural  fire 
fighting  operations  and  training  and 
education  about  fire  protection  and 
prevention  must  be  provided  to 
employees. 

A  considerable  proportion  of  fire 
casualties  occur  where  occupants  of 


buildings  are  unaware  of  a  fire  until  it  is 
too  late  to  safely  evacuate  or  escape. 
Automatic  fire  detection  and  alarm 
systems  are  capable  of  providing 
employees  with  early  warning  of  a  fire 
situation  or  other  emergency  and 
thereby  give  them  time  to  safely  escape. 
When  automatic  detection  and  alarm 
systems  are  included  with  automatic 
fixed  extinguishing  systems  such  as 
automatic  sprinkler  systems,  employee 
safety  can  be  greatly  enhanced. 
According  to  the  National  Fire 
Protection  Association  (NFPA)  (Ex.  8: 
212): 

NFPA  records  show  that  the  loss  of  life  by 
fire  in  buildings  equipped  with  automatic 
sprinkler  systems  has  been  almost  negligible. 
Tlie  few  deaths  that  have  occurred  have  been 
under  unusual  circumstances  .  .  . 

OSHA  recognizes  the  outstanding 
record  of  fixed  automatic  fire 
suppression  systems  in  preventing  loss 
of  life  and  believes  that  the  use  of  such 
systems  with  automatic  detection  and 
alarm  systems  can  effectively  reduce 
personal  injury  and  loss  of  life  due  to 
fire  in  the  workplace. 

There  will  be  cases  where  the  use  of 
fixed  fire  protection  equipment  or 
systems  is  precluded  for  some  reason.  In 
these  instances,  the  employer  may  find 
it  necessary  to  rely  upon  portable  fire 
suppression  equipment  in  the  form  of 
portable  fire  extinguishers  or  small  hose. 
When  this  beconies  necessary,  the 
employee  has  become  involved  in  one  of 
the  most  hazardous  facets  of  fire  in  the 
workplace — employee  fire  fighting.  The 
direct  exposure  of  an  employee  to  fire 
fighting  operations  puts  the  employee  in 
a  position  of  increased  risk  of  personal 
injury  or  loss  of  life.  In  many  cases  this 
increased  risk  can  be  alleviated  by 
providing  the  employee  with  the 
necessary  training  and  personal 
protective  equipment  to  reduce  the 
hazards  associated  with  direct  exposure 
to  the  fire. 

OSHA  discussed  the  two  contrasting 
points  of  view  concerning  fire  fighting  in 
the  workplace  in  the  notice  of  proposed 
rulemaking  at  43  FR  60049. 

Basically,  the  first  point  of  view  is  that 
fire  fighting  is  hazardous  and  that  if 
OSHA  permits  employees  to  fight  fires, 
it  is  exposing  employees  to  a  hazardous 
situation  contrary  to  the  purposes  of  the 
Act.  Proponents  of  this  theory  believe 
that  fire  fighting  is  better  left  to  the 
municipal  or  county  fire  fighters  and 
that  all  employees  should  be  evacuated. 

The  second  point  of  view  is  that  some 
fire  fighting  by  trained  employees  is 
necessary  for  the  welfare  of  the 
employee,  the  employer  and  the 
economy.  The  supporters  of  this  view 
believe  that  since  fire  fighting  is 
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necessary  to  protect  life  and  property,  it 
should  be  regulated  so  that  the  tools  and 
equipment  are  maintained,  installed, 
and  used  in  a  safe  and  reliable  manner. 

OSHA  acknowledges  that  there  is  a 
definite  life  safety  hazard  associated 
with  fire  fighting  in  the  workplace. 
However,  OSHA  also  recognizes  that 
there  is  a  need  for  employees  to  fight 
fires  in  the  workplace,  especially  where 
no  public  fire  protection  service  is 
available  or  where  available  service  is 
inadequate.  OSHA  also  believes  that 
employer  and  employee  efforts  to  keep 
small  imwanted  fires  in  the  workplace 
from  spreading  and  becoming  large  fires 
enhances  the  occupational  safety  of  all 
employees. 

It  is,  therefore,  one  of  the  piuposes  of 
this  revision  to  regulate  equipment  and 
training  provided  by  employers,  and  to 
assure  the  safety  and  health  of 
employees  who  may  become  involved 
with  fighting  or  escaping  fi'om 
workplace  fires.  The  standard  is 
primarily  directed  to  fixed  and  portable 
fire  suppression  equipment  and  is 
intended  to  assure  the  reliability  of  such 
equipment  when  it  is  needed.  The 
portion  of  the  standard  directed  to  fire 
brigades  is  intended  to  assure  that 
employees  who  must  fight  fires  are 
provided  with  adequate  personal 
protective  equipment,  training  and 
leadership  to  assure  their  safety  and 
health  during  fire  fighting  and  rescue 
operations. 

OSHA  wishes  to  clarify  some 
misconceptions  concerning  employer 
fire  fighting  responsibilities  that  arose 
during  the  comment  period  for  the 
proposed  revision.  OSHA  does  not 
require  employers  to  establish  fire 
brigades  or  require  employees  to  fight 
fires.  If  the  employer  elects  to  totally 
evacuate  all  employees  from  the 
workplace  at  the  time  of  a  fire,  the 
employer  may  do  so.  However,  if  the 
employer  elects  to  have  some  or  all  of 
the  employees  fight  fires,  then  some 
kind  of  personal  protective  equipment  or 
training  or  both  will  be  necessary 
depending  upon  the  degree  of  fire 
fighting  the  employees  will  be  doing. 

OSHA  dees  not  require  employers  to 
provide  employees  fighting  incipient 
stage  fires  with  the  same  equipment 
which  must  be  provided  for  employees 
fighting  interior  structural  fires.  The 
extent  of  education  or  training  and 
equipment  provided  by  the  employer  is 
to  be  consistent  with  the  employee’s 
exposure  to  fire  fighting  hazards. 

(2)  Format. 

In  the  December  22, 1978,  Federal 
Register  Notice  of  Proposed  Rulemaking 
OSHA  (43  FR  60048]  two  general  issues 
were  raised  relating  to  the  nature  and 
type  of  safety  and  fire  protection 


standards  to  be  promulgated.  These 
issues  concerned  whether  the  existing 
standards  needed  to  be  simplified  or 
clarified,  and  whether  specification  or 
performance-oriented  standards  should 
be  adopted.  Some  of  the  conunents  (Ex. 

7: 43;  98;  34]  suggested  that  the 
standards  needed  clarification  and  also 
that  OSHA  should  use  performance 
language  to  provide  as  much  flexibility 
as  possible  in  complying  with  the 
standards.  Many  commenters  supported 
the  use  of  clear,  concise  and  simple 
language  in  the  revised  standards. 
American  Cyanamid  Compamy  (Ex.  7: 43 
p.  1]  suggested: 

Cyanamid  feels  that  if  Subpart  L  is  retained 
by  OSHA  the  greater  flexibility  provided  by 
performance  standards  is  much  more 
desirable  than  specification  standards. 
Performance  standards  would  enable  us  to 
provide  employee  protection  in  unique 
locations  which  specification  standards  could 
not  address  adequately.  Further,  it  would 
allow  us  to  use  new  technology  as  it  becomes 
available. 

The  General  Motors  Corporation  (Ex. 

7: 98  p.  2]  maintained: 

...  the  standards  should  have  simple  and 
clear  requirements.  The  inclusion  of  the 
proposed  appendix  material  will  greatly 
assist  in  clarifying  the  requirements.  The 
appendix  should  address  all  provisions  that 
have  questionable  application. 

Sperry  Flight  Systems  (Ex.  7: 34  p.  1] 
stated:  “We  favor  regulations  which 
provide  the  employer  with  the  maximum 
possible  flexibility.” 

Organization  Resources  Counselors, 
Inc.  (ORC]  (Ex.  7: 94  p.  4]  indicated: 

This  approach  assures  that  where  an 
innovative  approach  to  safety  is  developed  it 
can  be  applied,  and  yet  the  ultimate 
responsibility  of  the  employer  has  not 
changed;  the  safety  of  the  employee  must 
come  first. 

ORC  further  maintained: 

Man  and  his  environment  are  in  constant 
change,  and  a  standard  aimed  specifically  at 
the  solution  of  today’s  problem  will  very 
likely  to  inadequate  for  tomorrow’s.  'The 
ways  and  means  necessary  to  achieve  a  goal 
must  of  necessity  change  with  changing 
technology  and  organization,  but  the  goals 
themselves  need  not. 

In  light  of  the  overwhelming  support 
for  the  use  of  simple  performance- 
oriented  language,  OSHA  has  adopted  a 
format  which  contains  performance- 
oriented  standards  supplemented  by 
non-mandatory  appendices  for  guidance 
in  compliance.  There  is  also  a  list  of 
reference  sotirces  in  the  appendix  which 
contain  information  and  data  to  further 
supplement  the  performance  standard. 
OSHA  believes  that  this  new  approach 
will  provide  employers  with  the 
necessary  flexibility  to  meet  the 


standard  in  different  workplace 
situations  and  yet  will  provide  other 
employers  who  want  them  with  specific 
guidelines  in  the  appendices  for 
compliance  with  the  standard. 

'The  new  format  which  OSHA 
proposed  received  considerable  praise 
from  interested  parties.  The  overall 
support  for  performance-oriented 
standards  followed  by  a  non-mandatory 
appendix  of  compliance  gmdelines  has 
led  OSHA  to  use  this  format  for  Subpart 
L,  and  suggests  that  the  same  approach 
should  be  used  in  other  standards  to  be 
developed  in  the  futiu*e. 

In  addition  to  the  two  appendices  to 
Subpart  L  contained  in  the  proposal, 
OSHA  is  adding  three  additional 
appendices.  One  of  them  contains  a 
cross-reference  table  of  OSHA 
standards  and  applicable  NFPA 
st£mdards.  in  response  to  comments 
received  ^m  N^A  (Ex.  7: 161].  This 
material  was  incorporated  in  Appendix 
B  of  the  proposal,  llus  new  appendix 
will  be  entitled  “Appendix  B^ubpart 
L,  National  Consensus  Standards.”  It  is 
important  to  understand  OSHA’s  intent 
in  adopting  this  new  appendix. 
Compliance  with  an  applicable  NFPA 
standard  will  be  considered  to  be  one 
means  of  compliance  with  the 
performance  criteria  in  the  OSHA 
standard.  For  example,  if  an  employer 
wishes  to  follow  the  standards 
established  in  NFPA  10,  Portable  Fire 
Extinguishers,  then  OSHA  would 
consider  the  employer  to  be  in 
compliance  with  §  1910.157  which 
regulates  portable  fire  extinguishers. 
However,  not  adhering  to  the  NFPA 
standard  does  not  necessarily  constitute 
non-compliance  with  the  OSHA 
standard. 

Certainly  other  alternative  methods  of 
compliance  may  be  available.  In 
construing  the  meaning  of  the 
performance  language  in  the  standards 
in  circumstances  where  the  employer 
chooses  not  to  comply  with  the  specific 
provisions  of  the  guidelines,  OSHA  will 
look  at  the  specific  guidelines  among 
other  things  to  determine  whether  the 
employer  has  complied  with  the 
standards’  performance  requirements. 

The  second  new  appendix.  Appendix 
D,  contains  information  concerning  the 
availability  of  publications  incorporated 
by  reference  into  the  standard. 

The  third  new  appendix.  Appendix  E, 
contains  test  methods  for  determining  if 
protective  clothing  affords  the  required 
level  of  protection. 

'The  appendices  do  not  create  any 
additional  obligations  or  detract  from 
any  obligations  otherwise  contained  in 
the  final  standard.  They  are  intended  to 
provide  useful,  explanatory  material  and 
information  to  employers  and  employees 


60660  Federal  Register  /  Vol.  45.  No.  179  /  Friday.  September  12.  1980  /  Rules  and  Regulations 


to  aid  in  understanding  and  complying 
with  the  standard.  In  view  of  the  nature 
of  the  appendices,  changes  can 
subsequently  be  made  to  the  appendices 
without  rulemaking. 

(3)  Metric  Conversion  Policy. 

English  measurement  values  given  in 

this  standard  are  followed  by  an 
equivalent  International  System  (SI) 
metric  measurement  value,  usually  in 
parentheses.  The  Rrst  stated  value  is  the 
requirement;  the  second  value  may  only 
be  an  approximation.  The  SI  units  as 
employed  are  in  accordance  with  the 
American  National  Standard  for  Metric 
Practice,  ANSI/ASTM  E380. 

It  is  OSHA’s  policy  to  use  this 
method,  known  as  a  “soft  conversion”, 
to  facilitate  metrication  activities  under 
guidelines  published  by  the  Federal 
Interagency  Committee  on  Metric  Policy. 
These  guidelines  were  published  in  the 
Federal  Register  at  45  ^  1840  on 
January  8, 1980.  OSHA’s  metrication 
policy  was  established  through  a 
memorandum  to  the  Assistant  Secretary 
of  Labor  for  Policy,  Evaluation  and 
Research  hrom  the  Assistant  Secretary 
of  Labor  for  Occupational  Safety  and 
Health  dated  January  19. 1977. 

(4)  Secretary’s  Statement  under 
Section  6(b)(8). 

Section  6(b](8}  (84  Stat.  1596)  of  the 
Occupational  Safety  and  Health  Act  of 
1970  mandates: 

Whenever  a  rule  promulgated  by  the 
Secretary  differs  substantially  horn  an 
existing  national  consensus  standard,  the 
Secretary  shall,  at  the  same  time,  publish  in 
the  Federal  Register  a  statement  of  the 
reasons  why  the  rule  as  adopted  will  better 
effectuate  the  purposes  of  this  Act  than  the 
national  consensus  standtuxl. 

The  hnal  requirements  promulgated 
by  this  notice  differ  from  existing 
national  consensus  standards  in  several 
areas.  The  differences  are  based  on  the 
agency's  efforts  to  eliminate  standards 
not  specifically  directed  to  employee 
safety  and  to  develop  performance- 
oriented  standards  rather  than  the 
speciHcation  type  of  standard  used  in 
some  national  consensus  standards. 
Several  national  consensus  standards 
that  were  the  original  basis  of  Subpart  L 
were  written  to  apply  to  public  safety 
and  property  protection  as  well  as  to 
employee  safety. 

OSHA  believes  that  these  final 
standards  will  better  effectuate  the 
purposes  of  the  Act  because 
performance  standards  provide  greater 
flexibility  for  compliance  and  set  goals 
that  employers  and  employees  can 
achieve  through  various  alternative 
methods.  The  use  of  alternative  methods 
for  compliance  will  encourage 
technological  development  and 
improvement  in  safety  engineering 


techniques  and  thereby  improve 
working  conditions  for  employees. 
Further,  elimination  of  requirements 
specifically  directed  to  property 
protection  and  public  safety  will  permit 
compliance  efforts  to  be  concentrated 
toward  those  hazards  which  directly 
affect  employee  safety. 

(5)  Delayed  Effective  Dates. 

The  proposed  delayed  effective  dates 
in  certain  standards  were  based  on  a 
projected  date  of  publication  for  this 
final  rule.  The  proposed  delays  were 
included  to  permit  employers  time  to 
pmchase  equipment  needed  to  comply 
with  the  final  rule  or  to  “grandfather" 
certain  fire  protection  systems  designed 
or  installed  before  the  publication  of  the 
final  rule. 

Some  of  the  effective  dates  contained 
in  the  proposal  have  been  changed  in 
order  to  give  sufficient  time  and  notice 
to  employers  from  the  promulgation  of 
this  final  standard  to  come  into 
compliance  with  its  requirements.  The 
effective  dates  for  certain  final 
paragraphs  are  shown  below: 


Final  paragraph 

Proposed 

date 

Effective 

date 

1Q10 

_  1/1/80 

7/1/81 

iQin 

1/1/Rn 

7/1/81 

19l0.158(c)(3)(ii) . 

«  1/1/80 

1/1/81 

1/1/Rn 

1/1/81 

1910.158(e><1)<ii) _ 

«  .  1/1/80 

1/1/81 

1910.159(c)(3).... _ 

_  1/1/80 

1/1/81 

1910.164(c)(3j _ _ 

1/1/80 

1/1/81 

1910.165(d)(4j . . . . 

. .  1/1/80 

1/1/81 

All  other  dates  for  compliance  will 
remain  as  proposed  because  OSHA 
believes  that  sufficient  time  and  notice 
for  compliance  is  available  to 
employers. 

III.  SUMMARY  AND  EXPLANATION 
OF  HNAL  RULE 

This  section  includes  an  analysis  of 
the  record  evidence  and  the  policy 
considerations  underlying  the  decisions 
as  to  the  various  provisions  of  the 
standard. 

OSHA  has  made  various  changes  to 
the  proposed  language  in  the  final 
standard.  Rather  than  provide  a  detailed 
discussion  for  each  paragraph.  OSHA 
has  decided  to  provide  a  general 
discussion  of  certain  changes  at  this 
point.  This  approach  will  make  the 
detailed  explanation  of  changes  shorter 
and  easier  to  read. 

First,  in  many  of  the  proposed 
revisions  to  Subpart  L,  OSHA  used  the 
opening  language,  ‘The  employer  shall 
*  *  to  emphasize  the  employer’s 
ultimate  responsibility  for  compliance 
with  the  standards.  Some  commenters 
(Ex.  7:  40;  50),  however,  interpreted  the 


proposed  language  to  preclude  the 
employer  from  allowing  outside 
contractors  or  other  persons  to  perform 
testing  or  other  requirements  imder  the 
standard.  This  was  not  OSHA’s  intent. 
The  proposed  language  was  used  only  to 
emphasize  that  the  employer  has  the 
ultimate  responsibility  for  safe  working 
conditions. 

However,  in  response  to  comments, 
OSHA  has  decided  to  use  the  language, 
“The  employer  shall  assure  that  *  * 
in  place  of,  “The  employer  shall  *  *  *” 
where  necessary  to  clarify  OSHA’s 
intent  that  while  the  employer  has  the 
ultimate  responsibility,  persons  other 
than  the  employer  may  perform  required 
duties. 

Second,  for  some  proposed  revisions 
OSHA  received  no  substantive 
comments  suggesting  a  change  to  the 
proposed  language.  In  most  such  C£^ses, 
OSHA  has  decided  to  adopt  the 
proposed  language  as  the  final  standard. 
Throughout  the  following  discussion 
OSHA  has  identified  the  specific 
paragraphs  receiving  no  substantive 
comment  by  stating  only  that  the 
proposed  language  is  adopted  as  the 
final  standard,  without  noting  the  lack 
of  substantive  comment. 

Third,  some  proposed  requirements 
have  been  deleted  from  the  final 
standard  because  of  the  overwhelming 
arguments  for  deletion  in  the  comments. 
The  deletions  have  made  it  necessary  to 
renumber  many  of  the  propose 
requirements  as  they  appear  in  the  final 
standard.  OSHA  has  provided  a  table  at 
the  beginning  of  the  discussion  of 
changes  for  each  individual  section  to 
show  the  final  numbering.  The 
individual  requirements  are  identified  in 
the  discussion  by  the  paragraph 
numbers  used  in  the  proposal. 

Fourth,  OSHA  has  cited  the  Subpart  L 
record  by  identifying  exhibits  with 
parentheses.  Comment  numbers  follow 
the  exhibit  in  which  they  are  contained. 
If  more  than  one  comment  within  an 
exhibit  is  cited,  the  comment  numbers 
are  separated  by  semicolons.  For 
example,  (Ex.  7: 4;  5;  6)  means  exhibit  7, 
comment  numbers  4,  5,  and  6.  The  page 
number  of  a  comment  which  has  been 
cited  is  abbreviated  by  a  “p."  For 
example  (Ex.  7: 9  p.5)  means  exhibit  7, 
comment  number  9,  page  5.  OSHA  has 
cited  the  transcript  of  ^e  hearings  by 
page  number.  For  example,  (Tr.  10, 11, 
12)  means  transcript  pages  10, 11,  and 
12. 

Fifth,  editorial  and  grammatical 
corrections  are  made  throughout  the 
final  standard  which  do  not  alter  the 
specific  intent  or  purpose  of  the 
proposed  requirements.  In  most 
instances,  these  minor  changes  are  not 
discussed  in  the  preamble.  The 
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preamble  primarily  focuses  on 
substantive  issues  and  revisions. 

Section  1910.35  Definitions 

OSHA  is  adding  two  definitions  to 
§  1910.35,  to  define  new  terms  used  in 
the  final  §  1910.38. 

Emergency  action  plan:  Paragraph  (i). 
In  paragraph  (i),  OSHA  proposed  to 
define  “emergency  action  plan”  as  a 
plan  which  describes  the  workplace  life 
safety  hazards  and  the  actions 
employees  must  take  in  such  emergency. 
OSHA  received  several  comments  (Ex. 

7:  38;  64;  74;  94;  123;  168)  directed  to  the 
language  used  in  the  proposal.  One 
commenter  (Ex.  7: 94)  suggested  that 
OSHA  include  the  phrase  “or  parts 
thereof’  after  “workplace”  because 
some  large  plant  facilities  have 
developed  separate  emergency  action 
plans  for  the  various  parts  of  complex 
workplaces.  OSHA  agrees  with  the 
commenter  and  recognizes  the  problems 
associated  with  maintaining  a  single 
elaborate  plan  for  large  complex 
facilities.  Therefore,  OSHA  has  added 
the  phrase,  “or  parts  thereof,”  to  this 
definition. 

Another  commenter  (Ex.  7: 168) 
suggested  that  the  last  sentence  of 
paragraph  (i)  be  deleted  because  it 
added  nothing  to  the  definition.  OSHA 
proposed  the  last  sentence  to  give 
examples  of  actions  which  may  be 
included  in  the  emergency  action  plan. 
After  considering  the  commenter’s 
remarks,  OSHA  had  decided  to  delete 
the  sentence. 

OSHA  has  also  deleted  the  phrase, 
"the  employee  life  safety  hazards  are 
and  what  actions,”  and  has  replaced  it 
with  the  word  “procedures”  because  the 
proposed  language  would  have  required 
too  much  detail  in  the  plan  by  requiring 
the  listing  of  potential  hazards. 

OSHA  has  made  other  changes  to  the 
proposed  language  of  the  first  sentence 
to  clarify  the  definition  of  an  emergency 
action  plan.  OSHA  believes  that  the 
definition  should  more  generedly 
describe  what  is  covered  in  the  plan. 

Emergency  escape:  Paragraph  (j).  In 
paragraph  (j),  OSHA  proposed  to  define 
“emergency  escape”  as  the  route  that 
employees  would  follow  to  evacuate  a 
workplace.  In  the  proposed  language 
OSHA  recognized  windows  as  an 
acceptable  means  of  emergency  escape. 
One  commenter  (Ex.  7: 123)  was  critical 
of  OSHA  on  this  point.  The  FPE  Group 
stated  (Ex.  7: 123  p.4): 

Suggesting  the  use  of  'external  wall 
opening  such  as  a  window*  does  not  appear 
to  be  good  fire  life  safety  practice.  The  use  of 
windows  may  require  a  degree  of  agility  not 
appropriate  to  fire  emergencies.  The  criteria 
for  ease  and  method  for  opening  windows 
and  the  elevation  of  the  window  above  grade 


is  not  addressed.  Windows  are  not 
recognized  exits  under  building  codes  unless 
leading  to  a  hre  escape  ladder. 

OSHA  is  aware  of  the  fact  that 
windows  are  not  traditionally 
considered  acceptable  for  emergency 
egress;  however,  OSHA  believes  that  if 
a  window  is  available  and  it  offers  the 
only  tenable  means  of  egress  from  a  fire 
area,  the  employee  should  use  it.  In  light 
of  the  comment,  OSHA  has  decided  to 
use  the  phrase  “alternative  emergency 
egress”  instead  of  the  proposed 
language  which  refers  specifically  to 
windows.  This  change  will  allow  the  use 
of  windows  in  emergencies,  and 
indicates  the  flexibility  in  selection  of 
alternative  methods  of  egress.  OSHA 
believes  that  employers  and  employees 
are  capable  of  planning  routes  of 
emergency  escape  which  would  be 
acceptable. 

Another  commenter  (Ex.  7: 168) 
suggested  that  OSHA  use  the  term 
“emergency  escape  route”  or 
“emergency  evacuation  route”  rather 
than  the  proposed  term  “emergency 
escape.”  The  commenter  suggested  that 
the  term  “emergency  escape”  implies  an 
action  to  be  taken  by  employees  and  not 
a  route  to  be  followed.  OSHA  agrees 
with  the  commenter  and  has  decided  to 
change  the  term  to  “emergency  escape 
route,”  to  clarify  OSHA’s  intent  that  the 
proposed  language  define  a  route  to  be 
taken. 

Section  1910.37  Means  of  egress, 
general. 

Fire  alarm  signaling  systems: 
Paragraph  (n).  In  this  paragraph  OSHA 
proposed  to  delete  the  existing  testing 
and  maintenance  requirements  for  alarm 
and  fire  protection  systems  and 
substitute  a  cross-reference  to  proposed 
§  1910.164a  (renumbered  §  1910.165  in 
the  final  standard). 

Several  commenters  (Ex.  7: 49;  60;  66; 
173)  suggested  other  editorial  and 
grammatical  changes  or  questioned  the 
scope  of  the  paragraph.  OSHA  will 
consider  these  suggestions  when 
Subpart  E  of  Part  1910  is  totally  revised. 

Section  1910.38  Employee  emergency 
plans  and  fire  prevention  plans. 

OSHA  has  found  it  necessary  to 
change  the  section  heading  for  §  1910.38 
from  “Employee  emergency  plans”  to 
“Employee  emergency  plans  and  fire 
prevention  plans.”  OSHA  has 
determined  that  a  fire  prevention  plan  is 
not  really  an  employee  emergency  plan 
but  a  hazard  prevention  plan.  Therefore, 
OSHA  is  including  fire  prevention  plan 
as  part  of  the  section’s  heading  to  clarify 
that  the  section  contains  requirements 
addressing  a  plan  other  than  an 
employee  emergency  plan. 


Emergency  action  plan:  Paragraph  (a). 
Paragraph  (a)  establishes  the 
requirements  for  emergency  action  plans 
that  have  been  developed  by  employers 
to  assure  employee  safety  during  fires  or 
other  emergencies.  The  purpose  of  an 
emergency  action  plan  is  to  facilitate 
and  organize  employer  and  employee 
actions  during  workplace  emergencies. 

In  paragraph  (a)(1)  OSHA  defines  the 
scope  and  application  of  the  section. 

’The  section  applies  to  all  emergency 
action  plans  which  may  be  required  by  a 
particular  OSHA  standard.  However, 
the  section  does  not,  by  itself,  require 
the  employer  to  establish  an  emergency 
action  plan.  The  section  contains  only 
the  criteria  to  be  followed  in 
establishing  emergency  plans  which  are 
or  which  will  be  required  by  other 
specific  OSHA  standards.  For  example, 
an  employer  can  obtain  certain 
exemptions  from  the  requirements  of 
§  1910.157,  Portable  Fire  Extinguishers,  if 
an  emergency  action  plan  is  established 
in  accordance  with  the  requirements  of 
this  section.  Further,  in  §  1910.160  (c)(1). 
the  employer  is  required  to  provide  an 
emergency  action  plan  in  accordance 
with  §  1910.38  for  areas  where  toted 
flooding  fire  extinguishing  systems  use 
agent  concentrations  exceeding 
maximum  safe  levels. 

One  commenter  (Ex.  7;  34)  suggested 
that  a  listing  of  the  provisions  where 
emergency  action  plans  are  required 
should  be  included.  OSHA  does  not 
believe  that  such  a  list  of  specific 
requirements  is  appropriate.  The 
terminology,  “required  by  a  particular 
OSHA  standard”  as  found  in  this 
section  is  also  used  throughout  Subpart 
L.  OSHA’s  intention  is  to  use  internal 
cross-references  within  Part  1910 
wherever  such  references  are  necessary. 

Copperweld  Steel  Company  stated 
(Ex.  7: 64  p.4): 

The  idea  that  plans  consist  of  and  address 
all  designated  actions  is  not  [at]  all  realistia 
Recognizing  the  sizes  of  business 
establishments  and  the  difference  in  types  of 
business  and  the  creation  of  this  requirement 
for  all  business  to  have  an  emergency  action 
plan  is  an  inappropriate  plan  and  would  be 
difficult  to  enforce. 

OSHA  agrees  that  requiring  the  plan, 
as  proposed,  to  “consist  of  and  adless 
all  designated  actions”  may  not  be 
practical  In  order  to  make  the 
requirement  more  practical,  OSHA 
revised  the  proposed  language  by 
deleting  the  phrase  “all  actions”  and  by 
replacing  the  deleted  language  with  the 
words  “those  designated  actions” 
because  it  is  necessary  that  the  plan 
adequately  describe  the  actions  each 
employee  and  the  employer  must  take  in 
an  emergency.  While  it  is  not  necessary 
to  cover  all  actions  in  a  single  plan. 


60662  Federal  Register  /  Vol.  45.  No.  179  /  Friday,  September  12.  1980  /  Rules  and  Regulations 


OSHA  believes  that  each  employee 
should  be  able  in  advance  of  any 
emergency  to  read  the  plan  to  determine 
what  is  expected  to  be  accomplished  at 
the  time  of  an  emergency.  OSHA 
believes  the  changes  made  to  the 
proposed  language  will  permit 
employers  to  develop  less  voluminous 
plans.  'Hiis  change  will  also  reduce  the 
burden  on  small  business  by  eliminating 
the  need  for  extensive  plans  where 
simple,  less  complex  plans  can 
adequately  provide  for  employee  safety. 

‘  OSHA’s  changes  to  the  proposed 
language  were  hirther  supported  by 
other  commenters  (Ex.  7: 66;  94;  98;  123) 
who  expressed  similar  concerns  about 
the  broadness  of  the  coverage  for 
emergency  action  plans. 

Paragraph  (a)(2)  contains  the 
minimum  specific  elements  to  be 
covered  in  emergency  action  plans. 
OSHA  proposed  several  specific 
elements  addressing  procedures, 
assignments,  and  actions  that  would 
have  to  be  included  in  a  plan.  Several 
commenters  (Ex.  7: 40;  54;  73;  98;  168) 
identified  problems  associated  with 
requiring  specific  elements  to  be 
included  in  workplace  plans  where  such 
elements  may  be  unnecessary.  The  Sun 
Oil  Company  indicated  (Ex.  7: 40  p.  4); 

The  scope  and  application  of  the 
emergency  action  plan  should  be  stated  but 
the  specific  elements  of  the  plan  should  be 
omitted  from  the  standard  and  incorporated 
as  guidelines  in  the  appendix. 

The  Motor  Vehicle  Manufacturers’ 
Association  (MVMA)  suggested  (Ex.  7: 
168  p.  n-2)  thtft  OSHA  limit  the  list  of 
elements  to  the  proposed  elements  (i), 
(iii),  (v).  and  (vii). 

OSHA  believes  that  the  minimal  list 
of  elements  is  necessary  because  they 
are  fundamental  to  effective  emergency 
action  plans.  Therefore.  OSHA  has 
retained  the  list  of  elements,  with  some 
amendments  to  the  language,  in  the  final 
§  1910.38(a)(2).  As  noted  below,  the 
amendments  reflect  suggested  changes 
which  will  clarify  the  requirement  or 
provide  greater  flexibility  for 
compliance. 

In  paragraph  (a){2)(i)  OSHA  proposed 
that  emergency  escape  procedures  and 
assignments  must  be  included  in  the 
plan.  These  would  include  emergency 
duties  of  employees  related  to  safe 
evacuation.  OSHA  has  decided  to  add 
the  phrase  "emergency  escape  route 
assignments”  to  the  proposed  language. 
This  will  assure  that  employees  can  ^d 
what  emergency  route  assignment  they 
have  and  can  become  familiar  with  the 
path  to  follow. 

Paragraph  (a](2](ii)  provides  that  the 
plan  must  contain  those  procedures  to 
be  followed  by  employees  who  must 


remain  inside  the  workplace,  after  initial 
evacuation,  to  operate  or  shut  down 
critical  plant  operations. 

In  paragraph  (a)(2)(iii)  OSHA 
proposed  that  the  plan  include  those 
actions  necessary  to  account  for  all 
employees  after  emergency  evacuation 
has  been  completed.  One  commenter, 

J.  I.  Case  Company,  remarked  (Ex.  7: 74 
P-4): 

Absenteeism,  transfers,  shift  changes, 
employees  on  errands,  etc.  render  this 
requirement  impractical  and  even  impossible. 
We  know  of  no  practical  way  we  could 
account  for  all  of  our  employees  after 
evacuation  by  holding  a  muster. 

OSHA  believes  that  it  is  possible  to 
determine  if  all  employees  working  on  a 
particular  day  when  an  emergency 
occurs  have  made  it  to  safety.  Front  line 
supervisors  should  be  aware  of  the 
locations  of  those  employees  or  fellow 
employees.  Further,  accounting  for 
employees  will  aid  the  plant  fire  brigade 
or  die  local  responding  fire  departments 
in  determining  whether  rescue  efforts 
are  necessary.  For  these  reasons,  OSHA 
has  decided  to  retain  this  requirement  in 
the  final  list  of  elements. 

In  paragraph  (a)(2)(iv)  OSHA 
proposed  that  the  rescue  and  medical 
first  aid  duties  of  employees  be  included 
in  the  plan.  OSHA  is  deleting  the 
reference  to  “first  aid”.  OSHA  believes 
this  change  will  enhance  employee 
safety  by  providing  that  mecfical  duties 
in  addition  to  first  aid  will  be  covered  in 
the  plan. 

In  paragraph  (a](2)(v)  OSHA  proposed 
that  the  preferred  means  of  reporting 
fire  emergencies  and  the  acceptable 
back-up  methods  for  notifying 
appropriate  persons  be  included  in  the 
emergency  action  plan.  OSHA  has 
changed  the  proposed  language  by 
deleting  the  language  relating  to 
alternative  back-up  methods.  OSHA 
believes  the  requirement  for  alternative 
back-up  methods  need  not  be  stated 
under  this  requirement  because  it  is 
adequately  covered  by  S  1910.165  which 
is  referenced  in  §  1910.38(a](3]  which 
regulates  alarm  systems. 

In  paragraph  (a](2](vi]  OSHA 
proposed  that  the  plan  include  the 
emergency  duties  of  all  employees  when 
the  alarm  sounds.  OSHA  has  deleted 
this  paragraph  because  the  requirement 
to  include  employer  and  employee 
actions  or  duties  in  the  plan  is 
adequately  covered  by  paragraph 
(a)(2)(i)  of  the  final  $  1910.38. 

In  paragraph  (a)(2](vii)  OSHA 
'  proposed  that  the  names  of  persons  to 
be  contacted  regarding  emergency 
procedures  be  listed  in  the  emergency 
plan.  Both  the  MVMA  (Ex.  7: 168)  and 
the  U.S.  Department  of  Defense  (Ex.  7: 


143)  suggested  that  OSHA  permit  the 
listing  of  a  job  title  for  persons  to  be 
contacted  in  an  emei^ency  in  paragraph 
(a)(2)(vii).  OSHA  agrees  with  the 
comments  and  believes  that  ihe  listing 
of  regular  job  titles  as  an  alternative  is 
appropriate,  particularly  in  places  of 
employment  where  employee  turnover 
may  be  a  common  occurrence. 

In  paragraph  (a)(3)  OSHA  proposed 
that  the  employer  establish  an  alarm 
system  in  accordance  with  §  1910.164a 
(now  designated  $  1910.165). 

Two  commenters  (Ex.  7:  98;  168) 
suggested  that  OSHA  differentiate 
between  the  fire  brigade  alarm  and  the 
employee  evacuation  alarm.  General 
Motors  Corporation  stated  (Ex.  7: 98  p. 

9)  "There  should  be  a  definite 
delineation  between  a  fire  brigade 
alerting  system  and  the  employee 
evacuation  alarm." 

In  a  related  issue,  OSHA  raised  a 
question  in  the  notice  of  proposed 
rulemaking  (Issue  19,  43  FR  60051) 
concerning  the  feasibility  of  adopting  a 
universal  fire  alarm  signal. 

Most  of  the  commenters  (cf.  Ex.  7:  33; 
66;  97;  160)  who  addressed  the  issue  of  a 
universal  standardized  fire  alarm  signal 
stated  that  it  is  not  feasible  to  require 
such  an  alarm  at  this  time.  Problems 
identified  by  the  commenters  included 
the  economic  burden  of  retro-fitting 
existing  systems  and  the  selection  of  a 
suitable  alarm  signal  pattern. 

OSHA  believes  that,  while  a  imiversal 
alarm  signal  may  not  be  necessary  or 
appropriate  at  this  time,  a  distinctive 
alarm  capable  of  identification  as  a 
signal  to  evacuate  is  necessary.  Where 
alarm  signals  have  similar  sounds  and 
are  used  for  purposes  other  than  to  ' 
signal  evacuation  they  can  be  confused 
with  the  fire  alarm  signal  and  either  be 
ignored  or  cause  overreaction, 
llierefore,  OSHA  is  revising  the 
proposed  language  to  include  a  new 
requirement.  If  the  employee  alarm 
system  is  used  to  summon  the  fire 
brigade,  or  for  other  emergency 
messages,  then  it  must  have  a 
distinctive  signal  for  each  purpose.  The 
requirement  for  distinctive  signals  does 
not  mean  different  signaling  systems  for 
each  purpose.  OSHA  will  recognize  a 
single  system  with  coded  signals  or 
voice  communication  as  satisfying  this 
requirement. 

Paragraph  (a)(4)  requires  that 
employers  establish  the  types  of 
evacuation  to  be  used  in  emergencies. 
OSHA  had  proposed  that  the  employer 
state  in  the  emergency  action  plan 
whether  immediate  and  total  evacuation 
or  delayed  and  partial  evacuation  is 
planned.  Several  comments  (Ex.  7: 11; 

49;  60;  74;  87;  121)  suggested  that  the 
proposed  language  was  too  specific  and 
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limited  evacuation  to  one  of  two  plans. 
M&M  Protection  Consultants  stated  (Ex. 
7: 11  p.  3): 

The  wording  in  this  paragraph  is  poor, 
since  it  limits  the  alternatives  for  evacuation 
to  two:  Immediate  and  total  or  delayed  and 
partial.  There  may  also  be  a  need  for  a 
delayed  total  evacuation  or  an  immediate 
partial  evacuation.  This  paragraph  should  be 
reworded. 

OSHA  has  decided  to  delete  the 
phrases  "immediate  and  total 
evacuation  or  delayed  and  partial 
evacuation”  &om  the  proposed  language 
because  they  are  too  specific  and  limit 
the  alternative  methods  of  evacuation 
available  to  employees  and  employers. 
The  purpose  of  this  requirement  is  to 
assure  advance  planning  for 
evacuations  in  fires  and  other 
emergencies. 

Paragraph  (a)(5](i)  contains  a  training 
requirement  for  persons  who  will  be 
assisting  in  emergency  evacuations. 
OSHA  proposed  that  a  sufficient 
number  of  employees  be  trained  to 
assist  in  evacuations.  One  commenter 
(Ex.  7: 123)  questioned  the  meaning  of 
“sufficient  number  of  employees.” 

OSHA  believes  that  the  employer  must 
determine  the  number  based  upon  the 
employer’s  knowledge  of  the  workplace. 
In  some  cases  it  may  be  one  employee 
and  in  others  it  may  involve  a  team  of 
fire  wardens.  Therefore,  the  standard 
provides  flexibility  for  this 
determination  through  use  of 
performance  language.  OSHA  is 
providing  guidance  on  what  constitutes 
a  “sufficient  number”  in  the  appendix. 

Paragraph  (a](5)(ii]  contains  the 
requirements  for  reviewing  the 
emergency  action  plan  with  all 
employees  covered  by  the  plan, 
including  those  assisting  in  emergency 
evacuations.  OSHA  proposed  that 
employee  responsibilities  under  the  plan 
be  reviewed  with  them  when  the  plan  is 
developed  and  whenever  it  changes.  The 
State  of  Michigan  (Ex.  7: 60)  suggested 
that  OSHA  revise  the  proposed  wording 
so  that  employers  need  review  the  plan 
with  employees  only  when  the 
employee’s  specific  duties  change  rather 
than  when  any  part  of  the  plan  changes. 
OSHA  agrees  that  if  a  review  was 
required  every  time  the  plan  is  changed, 
in  any  respect,  the  review  process 
would  be  unnecessarily  burdensome  to 
employers  and  would  not  help 
employees  whose  duties  did  not  change. 
Therefore,  OSHA  is  setting  three  times 
when  the  plan  must  be  reviewed  with 
employees:  initially  when  the  plan  is 
developed;  before  a  change  in  the 
employee’s  responsibilities  under  the 
plan;  and  whenever  the  plan  is  changed 
such  that  the  employee’s  duties  change. 


Another  commenter  (Ex.  7:  60) 
suggested  that  OSHA  designate  in  the 
final  rule  when  the  training  should  be 
provided.  OSHA  has  revised  the 
proposed  language  in  paragraph  (a)(5)(i) 
to  require  the  employer  to  train 
employees  before  they  are  expected  to 
perform  any  duties  under  the  plan. 

In  paragraph  (a)(5)(iii)  OSHA 
proposed  that  the  employer  give  a  copy 
of  the  emergency  action  plan  to  each 
employee  upon  initial  employment  and 
that  the  plan  must  be  posted  in  the 
workplace  for  review.  OSHA  also 
proposed  that  employers  with  10  or 
fewer  employees  may  orally  convey  the 
plan  to  employees  instead  of  posting  it 
Several  commenters  (cf.  Ex.  7:  34;  38;  96; 
113;  150)  remarked  that  the  proposed 
language  requiring  the  plan  to  be 
distributed  to  every  employee  and  then 
to  be  posted  would  be  burdensome  and 
unnecessary,  and  would  serve  no 
purpose  for  improving  employee  safety. 

It  was  not  OSHA’s  intent  to  require 
the  posting  and  distribution  of  the  entire 
corporate  plan.  OSHA  has  decided,  in 
light  of  the  comments,  to  change  the 
proposed  language  to  require  Aat  an 
employer  shall  review  with  each 
employee  upon  initial  assignment  those 
parts  of  the  plan  that  the  employee  must 
know  in  order  to  be  protected  in  the 
event  of  an  emergency.  OSHA  has  also 
changed  the  proposed  language  to 
permit  the  plan  to  be  available  in  the 
workplace  rather  than  require  that  it  be 
posted.  Employers  with  10  or  fewer 
employees  may  orally  communicate  the 
plan  to  employees.  OSHA  believes  the 
changes  to  the  final  requirement  will 
reduce  the  burden  pf  compliance  and 
improve  the  value  of  the  training  by 
eliminating  the  need  to  provide 
employees  with  emergency  information 
that  is  not  relevant  to  them. 

In  paragraph  (a)(5)(iv)  OSHA 
proposed  that  employers  review  the 
emergency  action  plan  with  employees 
when  that  employee’s  job  duties  change. 
As  noted  above  die  language  of 
paragraph  (a)(5)(iii)  of  the  final  standard 
incorporates  such  a  review  requirement. 
Therefore,  proposed  paragraph  (a)(5)(iv) 
has  been  deleted  from  the  final 
standard. 

Fire  prevention  plan:  Paragraph  (b). 
Paragraph  (b)  of  tUs  section  contains 
the  requirement  pertaining  to  fire 
prevention  plans.  The  purpose  of  this 
paragraph  is  to  provide  employers  and 
employees  with  the  criteria  for 
establishing  and  implementing  fire 
prevention  plans  in  workplaces  where 
such  plans  are  required  by  other  OSHA 
standards.  Fire  prevention  plans  also 
encourage  pre-fire  planning.  This 
paragraph  does  not  require  the  employer 
to  establish  a  plan;  it  only  contains  the 


criteria  to  follow  when  such  a  plan  is  to 
be  established. 

The  requirement  for  the  establishment 
of  a  plan  is  found  in  other  OSHA 
standards.  For  example  OSHA  provides 
an  exemption  from  the  fire  extinguisher 
standard  in  §  1910.157(b)(2)  for  those 
employers  who  establish  an  emergency 
action  plan  and  a  fire  prevention  plan  in 
accordance  with  §  1910.38. 

Paragraph  (b)(1)  states  that  the 
requirements  in  paragraph  (b)  apply  to 
all  fire  prevention  plans  required  by  a 
particular  OSHA  standard.  OSHA  is 
adopting  the  proposed  language  as  the 
final  standard 

In  paragraph  (b)(2)  OSHA  establishes 
the  elements  to  be  covered,  at  a 
minimum,  in  a  fiire  prevention  plan. 

OSHA  proposed  several  specific 
elements,  and  several  commenters  (Ex. 

7: 49;  87;  121;  160)  suggested  changes  to 
or  deletions  from  the  list. 

In  paragraph  (b)(2)(i)  OSHA  proposed 
that  the  plan  contain  a  list  of  the  major 
potential  fire  hazards  and  ignition 
sources,  and  the  types  of  fire  protection 
equipment  or  systems  that  can  be  used 
to  control  fires  in  the  workplace. 

United  States  Steel  Corporation  (Ex.  7: 
66  p.  2)  suggested  deleting  the  paragraph 
because:  “It  is  impossible  to  make  a  list 
of  all  the  major  potential  fire  hazards 
*  *  DuPont  maintained  (Ex.  7: 93  p. 

2):  “(This  paragraph)  would  require 
listing  potential  ignition  sources.  This 
would  be  time  consuming  and 
pointless.”  The  MVMA  stated  (Ex.  7;  168 
p.  II-4):  “The  safety  value  to  an 
employee  of  such  an  all-encompassing 
list  as  would  be  required  by  the  present 
proposal  is  extremely  questionable.” 

After  reviewing  the  comments  OSHA 
agrees  that  an  all-encompassing  list  of 
all  potential  fire  hazards  could  be 
unduly  voluminous  and  unnecessary. 
OSHA  believes  that  such  a  detailed  list 
of  all  fire  hazards  is  not  necessary  nor  is 
it  required  by  the  language  of  the 
standard  which  refers  to  “major” 
hazards.  OSHA  believes  that  a  list  of 
significant  hazards  is  essential  for  both 
effective  pre-fire  plaiming  and  for 
orientation  of  new  employees  and 
employees  who  have  changed  job 
assignments.  OSHA  has  also  included 
examples  of  potential  ignition  sources. 

In  paragraph  (b)(2)(ii]  OSHA  proposed 
that  the  method  of  contacting  the  plant 
fire  brigade  or  public  fire  department  be 
one  of  the  elements  of  a  fire  prevention 
plan.  OSHA  has  decided  to  delete 
paragraph  (b)(2)(ii)  because  the 
requirement  is  adequately  covered  by 
revised  paragraphs  (a)(2)(v)  and  (a)(3). 

Paragraph  (b)(2)(iii)  of  the  proposal 
required  the  listing  of  personnel 
designated  to  maintain  equipment  and 
systems  used  to  prevent  ignitions  or 
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Hres.  One  commenter  (Ex.  7: 168) 
identified  the  problem  of  listing  specific 
names  particidarly  in  plants  with  high 
employee  turnover  rates.  OSHA  has 
decided  to  amend  the  proposed 
language  by  permitting  regular  job  titles 
to  be  listed  as  an  alternative  to 
employee  names.  OSHA  believes  this 
change  will  provide  further  flexibility  in 
identifying  the  persons  responsible  for 
maintaining  equipment  and  systems  and 
will  eliminate  the  need  to  update  plans 
when  employees  change  job  positions. 

Paragraph  (b)(2)(iv)  of  the  proposal 
required  employers  to  list  the  personnel 
designated  to  control  fuel  source 
hazards.  OSHA  has  amended  this 
paragraph  by  permitting  employers  to 
list  either  regular  job  titles  or  employee 
names.  As  stated  above,  this  change 
provides  additional  flexibility  in 
identifying  employees  and  it  eliminates 
the  biurden  of  updating  lists  every  time  a 
designated  person  changes  job 
positions. 

Paragraph  (b)(3)  contains  a 
housekeeping  requirement  that  must  be 
included  in  the  written  fire  prevention 
plan.  OSHA  proposed  that  all 
workplaces  be  kept  fi'ee  of 
accumulations  of  hazardous  waste 
materials  and  residues.  Several 
commenters  (Ex.  7: 11;  50;  160) 
questioned  the  need  for  housekeeping 
requirements  in  the  fire  protection 
standard.  M&M  Protection  Consultants 
stated  (Ex.  7: 11  p.  3): 

We  do  not  understand  how  this  paragraph 
fits  in  with  the  fire  prevention  plan  and/or 
the  emergency  action  plan  *  *  *  (and)  It 
should  be  part  of  the  general  standard. 

Other  commenters  (Ex.  7:  74;  94;  98; 
168)  believed  there  is  a  need  for  such  a 
requirement  in  this  standard,  but 
thought  that  the  proposed  language  was 
too  restrictive.  ORC  recommended  (Ex. 

7: 94  p.A-4)  the  insertion  of  the  word 
“relatively"  before  the  word  “free”  in 
the  paragraph. 

The  J.  I.  Case  Company  said  (Ex.  7: 

74): 

This  requirement  would  preclude  the 
storing  of  shredded  paper  in  an  office 
shredder  or  paper  in  a  wastebasket  until 
emptied  by  the  janitor. 

General  Motors  suggested  (Ex.  7: 98) 
that  the  trash  be  removed  on  a 
scheduled  basis.  “A  better  guideline 
would  be  to  use  the  criteria  of  a  one-day 
or  one-shift  accumulation  *  *  *” 

OSHA  recognizes  that  it  is  impractical 
to  keep  workplaces  totally  free  of 
flammable  and  combustible  waste 
materials  at  all  times.  It  was  not 
OSHA’s  intent  to  require  that  all 
workplaces  be  kept  “broom-swept  and 
■  clean”  at  all  times.  Therefore,  OSHA 
has  revised  proposed  paragraph  (b)(3)  to 


require  the  employer  to  “control” 
accumulations  of  flammable  and 
combustible  waste  materials  so  that 
they  do  not  contribute  to  a  fire 
emergency.  As  a  guideline  for  “control,” 
OSHA  suggests  in  the  appendix  that  the 
accumulations  be  removed  from  the 
workplace  at  least  on  a  daily  (24-hour) 
bqpis.  The  employer  must  know  when 
wastes  have  accumulated  to  the  point 
where  they  may  constitute  a  fire  hazard. 
Before  this  condition  arises,  the 
accumulation  must  be  removed. 

Paragraph  (b)(4)  contains  the  training 
requirements  for  employees  covered  by 
the  plan.  Several  commenters  (Ex.  7: 11; 
49;  51;  66;  160)  suggested  changes  or 
deletions  to  the  proposed  language. 

In  paragraph  (b)(4)(i)  OSHA  proposed 
that  the  employer  train  employees  in 
recognizing  potential  fire  hazards 
involving  workplace  materials  and 
processes.  After  reviewing  the 
comments,  OSHA  has  decided  that  the 
first  sentence  of  the  proposed  language, 
which  would  have  required  the 
employer  to  train  employees  how  to 
recognize  fire  hazards,  should  be 
deleted.  The  second  proposed  sentence, 
which  states  that  employees  shall  be 
apprised  of  the  fire  hazards  of  the 
materials  and  processes  to  which  they 
are  exposed,  adequately  covers 
employee  training.  Therefore,  OSHA  is 
adopting  the  second  sentence  alone  as 
paragraph  (b)(4)(i)  of  the  final  standard 
to  assure  that  employees  are  provided 
sufficient  training  concerning  workplace 
fire  hazards. 

In  paragraph  (b)(4)(ii)  OSHA  proposed 
that  the  employer  review  the  plan  with 
employees  who  have  duties  under  the 
plan.  OSHA  has  decided  to  consolidate 
this  requirement  with  that  of  paragraph 
(b)(4)(iii),  because  both  paragraphs 
contain  requirements  which  adless 
employee  review  and  awareness  of  the 
plan. 

Several  commenters  (Ex.  7: 11;  51;  66; 
160)  argued  that  the  proposed  posting 
and  distribution  requirements  were 
unnecessarily  burdensome.  This  was 
particularly  true  for  the  proposed 
posting  requirement  for  the  entire  plan 
in  paragraph  (b)(4)(iii).  The  commenters 
(Ex.  7: 11;  51;  66;  160)  further  suggested 
that  requiring  the  employer  to  give  each 
person  a  copy  of  the  entire  plan  would 
serve  no  purpose  in  furthering  employee 
safety  but  would  increase  the  cost. 
OSHA’s  purpose  in  proposing  this 
requirement  was  to  assure  that 
employees  had  access  to  the  plan,  or  to 
that  part  of  the  plan,  which  affected 
their  work  areas  and  their  safety.  It  was 
not  OSHA's  intent  to  require  that  every 
employee  be  given  copies  of  an  entire 
corporate  plan. 


In  light  of  the  comments,  paragraph 
(b)(4)(ii)  of  the  final  standard  requires 
that  employers  review  only  that  part  of 
the  plan  applicable  to  each  employee. 

The  written  plan  is  to  be  maintained  at 
the  workplace  where  employees  can 
review  it  when  necessary.  OSHA  is  also 
deleting  the  posting  and  distribution 
requirements  because  they  are 
unnecessary  as  long  as  employees  are 
trained  about  the  plan  and  given  access 
to  the  plan’s  contents. 

Paragraph  (b)(5)  contains  the 
maintenance  requirements  for 
equipment  and  systems  installed  to 
prevent  ignitions  and  requires  that  they 
be  included  in  the  written  fire 
prevention  plan.  The  purpose  of  this 
requirement  is  to  assure  the  reliability  of 
such  equipment.  Some  comments  (Ex.  7: 
49;  73)  suggested  that  there  was  some 
confusion  as  to  what  equipment  OSHA 
was  regulating  and  as  to  whether  this 
paragraph  ad^esses  maintenance  of 
fire  protection  equipment.  OSHA 
emphasizes  that  paragraph  (b)(5)  does 
not  address  the  maintenance  of  fire 
suppression  systems  and  equipment. 

The  maintenance  of  fire  protection 
systems  and  equipment  is  covered  in  the 
individual  sections  for  such  equipment 
in  Subpart  L.  In  paragraph  (b)(5),  OSHA 
is  regulating  those  systems  or  equipment 
installed  on  heat  producing  equipment 
to  prevent  accidental  ignition  of  a 
combustible  material.  For  example,  a 
temperature  limit  switch  may  be 
installed  in  a  deepfat  fryer  to  shut  off 
the  heat  source  when  the  liquid  has 
reached  a  temperature  near  its  flash 
point.  It  is  the  purpose  of  this  paragraph 
to  require  that  temperature  limit 
switches  and  other  such  equipment  are 
kept  in  operating  condition. 

Subpart  H  Hazardous  Materials 

OSHA  is  changing  the  language  in 
several  sections  in  Subpart  H  of  29  CFR 
Part  1910.  The  changes  are  primarily 
editorial  in  nature  and  do  not  change  the 
technical  substance  of  the  specific 
requirements.  The  changes  eliminate  the 
incorporation  by  reference  of  outdated 
national  consensus  standards  and 
reference  the  appropriate  sections  of 
Subpart  L  in  their  place.  The  following 
table  lists  these  changes  in  cross- 
referencing: 


Subpart  H.— Cross-Reference  Table 


1910  Standard 

Old  reference 

New 

reference 

.107(f)(1)..... 

.  NFPA  13-1969...„ 

1910.159 

.108(g)(1)....  _ 

NFPA  10-1970.™. 

1910.157 

.108(g)(2).... 

NFPA  15-1969..... 

1910.163 

.108(g)(3).... 

NFPA  11-1970.™ 

1910.163 

.108(g)(4).... 

NFPA  12-1968..™ 

1910.162 

.108(g)(5).... 

NFPA  17-1969.™ 

1910.161 

.109(i)(7)(i) . 

.  NFPA  13-1969.™ 

1910.159 

.109(i)(7)(ii) . 

.......  NFPA  10-1970..™ 

1910.157 
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Subpart  Cross-Reference  Table— 


Continued 

1910  Standard 

Old  reference 

New 

reference 

.109(i)(7)(ii) . 

.  NFPA  14-1970.... 

.  1910.158 

OSHA  believes  the  changes  to  the 
Subpart  H  standards  will  make  it  easier 
for  employers  to  comply  with  the  OSHA 
standards  by  eliminating  the  need  to 
refer  to  an  outside  standard  which  was 
incorporated  by  reference. 

For  example,  in  §  1910.107(f)(1)  OSHA 
required  sprinkler  systems  to  comply 
with  NFPA  No.  13-1969.  This  was  the 
NFPA  standard  for  automatic  sprinkler 
systems  originally  incorporated  by 
reference  by  OSHA  in  its  standards. 
Rather  than  making  the  employer  obtain 
a  copy  of  NFPA  13-1969  to  know  what 
the  OSHA  standard  requires,  OSHA  has 
decided  to  eliminate  this  incorporation 
by  reference  in  Subpart  H  and,  instead, 
to  reference  the  appropriate  sections  on 
automatic  sprinkler  systems  in  Subpart 
L.  This  change  will  simplify  compliance 
with  the  standards.  Since  compliance 
with  appropriate  NFPA  standards  is 
recognized  by  OSHA  as  an  acceptable 
method  of  complying  with  the  provisions 
of  Subpart  L,  there  should  be  no 
reduction  in  employee  safety  as  a  result 
of  this  revision. 

There  were  no  substantive  comments 
which  addressed  OSHA’s  approach  to 
eliminating  outdated  consensus 
standards.  Some  commenters  suggested 
technical  changes  to  the  Subpart  H 
standards.  However,  such  changes  are 
outside  the  scope  of  this  rulemaking, 
and  will  be  considered  in  a  future 
rulemaking  proceeding  on  Subpart  H. 

Subpart  L  Fire  Protection 

OSHA  is  making  extensive  changes  to 
the  requirements  of  its  fire  protection 
standards.  OSHA  has  added  a  new 
§  1910.155  containing  the  scope, 
application  and  definitions  applicable  to 
the  subpart.  There  has  also  been  a 
renumbering  of  the  other  sections  to 
permit  the  addition  of  the  new  section 
on  bre  brigades. 

OSHA  has  slightly  changed  the  order 
of  the  standards  as  published  in  the 
proposal.  This  change  is  necessary  since 
the  proposed  rule  contained  a  section 
identified  as  §  1910.164a,  which  has 
been  eliminated. 

A  list  of  the  renumbered  sections  is  as 
follows: 

§  1910.155 — Scope,  application  and 
definitions. 

§  1910.156— Fire  brigades. 

§  1910.157 — Portable  fire  extinguishers. 

§  1910.158 — Standpipe  and  hose  systems. 

S  1910.159 — ^Automatic  sprinkler  systems. 


§  1910.160 — Fixed  extinguishing  systems, 
general. 

§  1910.161 — Fixed  extinguishing  systems,  dry 
chemical. 

§  1910.162 — ^Fixed  extinguishing  systems, 
gaseous. 

§  1910.163 — ^Fixed  extinguishing  systems, 
water  spray  and  foam. 

§  1910.164 — Fire  detection  systems. 

§  1910.165 — Employee  alarm  systems. 
Appendix — Subpart  E,  Means  of  Egress. 
Appendix  A — Subpart  L,  Fire  Protection. 
Appendix  B — Subpart  L,  National  Consensus 
Standards. 

Appendix  C — Subpart  L,  References. 

Appendix  D — Subpart  L,  Availability  of 
Publications  Incorporated  by  Reference 
in  Section  1910.156  Fire  Brigades. 
Appendix  E — Subpart  L,  Test  Methods  for 
Protective  Clothing. 

Section  1910.155  Scope,  application 
and  definitions  applicable  to  this 
subpart. 

Scope:  Paragraph  (a).  Paragraph  (a) 
contains  the  scope  statement  for  the 
subpart.  All  portable  or  fixed  fire 
suppression  systems,  fire  detection 
equipment,  and  Hre  or  employee  alarm 
systems  required  to  be  installed  by  this 
or  other  subparts  in  the  OSHA 
standards  are  covered  in  Subpart  L 
The  Subpart  also  covers  fire  brigades 
including  their  personal  protective 
equipment.  Systems  or  equipment  which 
may  be  installed  to  supplement  what 
OSHA  requires  or  which  are  installed 
solely  to  comply  with  other  regulatory 
agency  fire  codes  are  not  covered  by 
these  requirements.  OSHA  is  not 
regulating  such  systems  because  it 
believes  that  adequate  regulation  is 
provided  by  local  fire  code  enforcement 
agencies  and  insurance  carriers. 
Application:  Paragraph  (b).  Paragraph 

(b)  states  that  "general  industry”  is 
covered  by  the  requirements  of  Subpart 
L.  As  proposed,  the  final  standard 
exempts  maritime,  construction,  and 
agriculture  from  coverage.  It  is  OSHA’s 
policy  to  develop  vertical  standards  for 
these  industries  where  possible. 

Several  commenters  (Ex.  7: 87;  121; 
164)  suggested  that  over-water 
structures  such  as  off-shore  drilling 
platforms  not  be  covered  by  Subpart  L. 
OSHA  standards  do  not  apply  to  those 
working  conditions  in  over-water 
structures  for  which  the  U.S.  Coast 
Guard  exercises  authority  to  prescribe 
or  enforce  standards  or  regulations 
affecting  occupational  safety  or  health 
under  the  Outer  Continental  Shelf  Lands 
Act.  Pub.  L.  95-372  (92  Stat.  629). 
Definitions:  Paragraph  (c).  Paragraph 

(c)  contains  the  definitions  of  terms  as 
they  are  used  in  the  Subpart. 

Because  several  proposed  definitions 
have  been  deleted  fi:om  the  final 
standard,  it  is  necessary  to  renumber 
the  proposed  paragraphs  as  follows; 


Proposal 

Final 

Proposal 

Final 

(c)(1) 

(CM1) 

(0(23) 

(0(22) 

(c)(2) 

(0(2) 

(0(24) 

(0(23) 

(c)(3) 

(c)(3) 

(0(25) 

(C)(24) 

(c)(4) 

(0(4) 

(C)(26) 

(0(25) 

(c)(5) 

(0(5) 

(0(27) 

(C)(26) 

(c)(6) 

(0(6) 

(C)(28) 

(0(27) 

(c)(7) 

(0(7) 

(c)(29) 

(0(28) 

(c)(8) 

(0(8) 

(C)(30) 

(0(29) 

(c)(9) 

(CK9) 

(0(31) 

(0(30) 

(0(10) 

(0(10) 

(CM32) 

(0(31) 

(0(11) 

(0(11) 

(0(33) 

(0(32) 

(0(12) 

(•) 

(0(34) 

(0(33) 

(0(13) 

(0(12) 

(C)(35) 

(■) 

(C)(14) 

(0(13) 

(0(36) 

(0(34) 

(0(15) 

(0(14) 

(C)(37) 

(0(35) 

(0(16) 

(0(15) 

(c)(38) 

(0(36) 

(0(17) 

(0(16) 

(0(39) 

(0(37) 

(C)(18) 

(0(17) 

(c)(40) 

(0(38) 

(0(19) 

(0(18) 

(0(41) 

(0(39) 

(0(20) 

(0(19) 

(0(42) 

(C)(40) 

(0(21) 

(0(20) 

(0(43) 

(0(41) 

(0(22) 

(0(21) 

(C)(44) 

(CM42) 

■  Deleted. 


In  paragraph  (c)(1)  OSHA  defines  the 
term  “after-flame”  as  the  time  a  test 
specimen  continues  to  flame  after  the 
flame  source  has  been  removed. 

In  paragraph  (c)(2)  OSHA  is  defining 
“aqueous-film-forming-foam  (AFFF).” 
OSHA  is  recognizing  ^e  use  of  this 
agent  for  the  first  time.  (See  §  1910.157.) 
Some  commenters  (Ex.  7: 10;  120) 
addressed  the  proposed  language  and 
cited  examples  where  misinterpretations 
could  occur.  For  example.  National 
Foam  (Ex.  7: 10  p.  1)  suggested  that 
OSHA  clarify  the  final  definition. 

With  respect  to  the  definition  of  AFFF,  it 
does  not  form  an  aqueous  film  or  a  film  of 
any  significance  on  water  soluble  flammable 
liquids  or  on  all  hydrocarbons.  Without 
qualification,  subject  paragraph  is 
misleading. 

OSHA  recognizes  that  AFFF  will  form 
only  a  temporary  barrier  on  the  surface 
of  some  hydrocarbon  fuel  surfaces  and 
is  revising  the  final  language  to  reflect 
this  limitation. 

Paragraph  (c)(3)  contains  a  definition 
for  “approved”.  Previously  in  Subpart  L, 
OSHA  limited  testing  laboratory 
approvals  to  Underwriters’  Laboratories, 
Inc.  (UL)  and  Factory  Mutual  Research 
Corporation  (FM).  OSHA  has  expanded 
the  definition  of  “approved”  to 
recognize  alternative  means  of  approval 
which  are  consistent  with  Subpart  S 
(electrical  standards)  of  Part  1910  and 
acceptable  to  OSHA. 

These  alternatives  include  approval 
granted  by  other  Federal  agencies,  and 
self-certification  for  certain  custom- 
made  equipment.  The  language  of  the 
revised  definition  is  essentially  the  same 
as  that  used  in  the  definition  of 
“approved”  found  in  29  CFR  Part  1910, 
Subpart  S.  This  definition  was  selected 
because  it  provides  as  much  flexibility 
as  possible  consistent  with  adequate 
assurance  of  the  use  of  safe  equipment. 
Several  commenters  (Ex.  7: 46;  49;  119; 
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120)  supported  the  change  in  the 
definition  because  it  is  not  as  restrictive 
as  the  previous  deHnition. 

Paragraph  (c)(5)  defines  “automatic 
fire  detection  device.”  OSHA  proposed 
to  dehne  the  term  as  any  device 
designed  to  detect  the  presence  of  fire 
by  any  of  various  products  and  effects 
of  combustion.  OSHA  further  proposed 
a  list  of  definitions  for  specific  types  of 
detectors. 

OSHA  has  decided  to  eliminate  the 
term  "effects"  and  to  use  the  more 
recognized  phrase  “products  of 
combustion”  to  describe  what  these 
devices  detect.  “Products  of 
combustion”  such  as  heat,  light,  smoke 
and  flame  trigger  the  majority  of 
detectors.  OSHA  has  also  decided  to 
delete  the  list  of  specific  types  of 
detectors  because  those  terms  are  not 
used  in  the  final  standard. 

In  paragraph  (c)(6)  OSHA  defines 
“buddy-breathing  device”  as  an 
accessory  for  self-contained  breathing 
apparatus  which  permits  a  second 
person  to  share  the  same  air  supply. 

In  paragraph  (c)(7)  OSHA  defines 
“carbon  dioxide”  to  describe  the 
physical  characteristics  of  the  gas  as  it 
is  used  as  a  fire  extinguishing  agent. 

Paragraph  (c)(8)  of  the  proposal 
defined  “Class  A  fire”  as  one  involving 
ordinary  combustible  materials  such  as 
paper,  wood,  cloth,  rubber  and  many 
plastics.  One  commenter,  (Ex.  7: 65) 
noted  that  some  rubber  and  plastic 
materials  exhibit  Class  B  fire  properties. 
In  light  of  this  comment,  OSHA  has 
changed  the  proposed  definition  to 
indicate  that  Class  A  fires  may  occur  in 
"some  rubber  and  plastic  materials” 
rather  then  in  “rubber  and  many  plastic 
materials.” 

Paragraph  (c)(9)  as  proposed  defined 
“Class  B  fire”  as  one  that  involves 
flammable  or  combustible  liquids, 
flammable  gases,  greases  and  similar 
materials. 

OSHA  has  changed  the  proposed 
definition  of  Class  B  fires  to  recognize, 
as  noted  above,  that  some  rubber  and 
plastic  materials  may  exhibit  Class  B 
properties. 

In  paragraph  (c)(10)  OSHA  defines 
“Class  C  fire”  as  a  fire  which  requires 
an  electrically  non-conductive  agent. 
This  recognized  definition  is  adopted  as 
proposed. 

Paragraph  (c)(ll)  of  the  proposal 
defined  the  term  “Class  D  fire"  as  one 
involving  certain  metals  including  those 
listed  as  examples.  M&M  Protection 
Consultants  suggested  that  the  term 
“certain”  be  deleted  because  “a 
combustible  metal,  if  not  specifically 
listed  in  the  regulations,  does  not  come 
under  the  regulations,  if  the  word 
‘certain’  is  left  in  the  definition.”  (Ex.  7: 


11  p.  5).  OSHA  has  deleted  the  term 
“certain”  from  the  proposed  language  to 
avoid  any  possible  misimderstanding 
which  might  limit  the  number  of  metals 
covered  by  the  definition. 

Proposed  paragraph  (c)(12)  defined 
the  term  “discharge  alarm.”  OSHA  has 
deleted  the  proposed  definition  because 
it  is  no  longer  used  in  the  final  revision 
to  Subpart  L. 

Paragraph  (c)(13)  of  the  proposal 
defined  the  term  “dry  chemical”  as  a 
compound  composed  of  small  particles 
of  various  specific  chemicals.  One 
commenter,  M&M  Protection 
Consultants  stated  (Ex,  7: 11  p,  5),  “By 
(listing  the  agents),  you  exclude  any  dry 
chemicals  which  may  be  developed  in 
the  future.”  OSHA  agrees  with  the 
commenter  and  has  amended  the  final 
definition  (paragraph  (c)(12))  by 
inserting  the  phrase  “such  as”  before  the 
list  of  chemicals  to  make  it  clear  that 
these  are  just  examples. 

Paragraph  (c)(14)  of  the  proposal  (final 
paragraph  (c)(13))  defines  the  term  “dry 
powder”  as  a  compound  used  to 
extinguish  or  control  a  Class  D  fire,  to 
differentiate  it  from  “dry  chemical.” 

Paragraph  (c)(15)  of  the  proposal  (final 
paragraph  (c)(14))  defines  “education” 
as  the  process  of  imparting  knowledge 
or  skill  through  systematic  instruction. 

In  paragraph  (c)(16)  of  the  proposal 
OSHA  defined  “enclosed  structure”  as  a 
structure  with  a  roof  or  ceiling  which 
may  present  similar  fire  hazards  as 
buildings  which  have  four  sides.  Two 
commenters.  Gulf  Oil  Corporation  and 
the  American  Petroleum  Institute  (Ex,  7: 
87;  121),  suggested  that  the  definition  be 
changed  by  inserting  the  word 
“combustible”  before  the  word  “roof.” 

OSHA  does  not  believe  the  addition 
of  the  term  “combustible”  is  appropriate 
in  the  definition  because  the  definition 
addresses  the  hazard  of  accumulated 
heat,  smoke  and  toxic  gases  rather  than 
whether  the  structure  itself  is 
combustible.  OSHA  believes  that 
accumulations  can  occur  in  any  type  of 
construction  provided  the  structure  is 
enclosed. 

Mobil  Oil  Corporation  stated  (Ex.  7: 
148  p.2): 

There  is  little  similarity  between  an 
enclosed  building  and  a  structure  with  only  a 
roof  and  no  sides.  The  escape  fire  fighting 
techniques,  salvage,  etc.  between  the  two  is 
very  different  and  should  not  be  included 
under  structure  fire  protection  requirements. 

OSHA  does  not  intend  the  definition 
to  apply  to  structures  without  any  sides. 
The  entire  concept  of  the  definition  is 
directed  to  the  hazards  involved  when 
employees  are  inside  of  enclosed 
structures  where  the  dangers  due  to  the 
accumulation  of  smoke,  heat,  and  toxic 


gas  are  increased.  OSHA  agrees  with 
the  Mobil  Oil  comment  that  there  is  a 
significant  difference  between  an 
enclosed  structure  or  building  and  a 
structure  with  a  roof  but  no  walls.  The 
products  of  combustion  are  not  likely  to 
be  trapped  inside  a  building  with  no 
sides.  However,  where  employees  are 
involved  in  fire  fighting  operations 
inside  of  enclosed  structures  with  at 
least  two  walls,  the  hazards  associated 
with  containment  of  smoke,  heat  and 
toxic  gases  increase. 

After  considering  the  comments, 

OSHA  has  decided  to  revise  the 
definition  (final  paragraph  (c)(15))  to  “a 
structure  with  a  roof  or  ceiling  and  at 
least  two  walls  which  may  present  fire 
hazards,  such  as  accumulations  of 
smoke,  toxic  gases  and  heat,  similar  to 
those  found  in  buildings. 

In  paragraph  (c)(17)  of  the  proposal, 
OSHA  defined  the  term  “extinguisher 
classification.”  The  proposed  definition 
defined  the  term  as  the  letter 
classification  given  an  extinguisher  to 
designate  the  class  or  classes  of  fires  on 
whi^  an  extinguisher  is  effective. 
Underwriter’s  Laboratories,  Inc.  (Ex,  7: 
120)  stated  that  OSHA’s  proposed 
definition  is  different  from  the  one 
normally  recognized  in  the  fire 
protection  and  equipment  industries. 

The  fire  protection  and  equipment 
industries  recognize  the  NFPA 10 
committee’s  format  of  fire  extinguisher 
rating  and  classification.  For  example,  a 
common  extinguisher  in  industry  would 
be  labeled  4A:10B:C.  The  letters 
(classificaton)  indicate  the  types  of  fires 
for  which  the  extinguisher  is  effective.  In 
the  example  given,  the  extinguisher  is 
classified  for  use  on  Class  A,  B,  and  C 
fires.  The  numbers  (rating  for  specific 
classes)  indicate  the  extinguishing 
potential  of  the  extinguisher  for  that 
class  based  on  a  standard  fire  test  for 
each  class.  The  greater  the  numerical 
rating,  the  greater  the  extinguishing 
potential  of  the  extinguisher  on  the 
particular  class  of  fire.  In  Subpart  L, 
OSHA  is  specifically  treating 
extinguisher  classification  and 
extinguisher  rating  as  two  different 
concepts.  OSHA  believes  the  two  terms 
will  aid  in  better  understanding  the 
numerical  and  letter  designations  used 
in  classifying  extinguishers. 

The  definitions  for  both  terms  (final 
paragraphs  (c)(16)  and  (c)(17))  are 
consistent  with  the  NFPA  10 
committee’s  explanation  of  extinguisher 
rating,  as  found  in  paragraph  1-3.2  of 
NFPA  10-1978.  OSHA  has  changed  the 
proposed  definition  of  “extinguisher 
classification”  by  deleting  the  last 
sentence  which  gives  an  example  of  fire 
extinguisher  classifications,  because  it  is 
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unnecessary  to  the  definition,  and  by 
deleting  the  word  “control”  from  the 
proposed  definition  because  rating  and 
classification  tests  are  based  on  the 
concept  of  an  average  person 
extinguishing,  not  controlling,  a  fire. 

Final  paragraph  (c](17)  defines  the 
term  “extinguisher  rating”  as  that 
numerical  designation  given  to  a  fire 
extinguisher  to  indicate  the  relative 
extinguishing  potential  of  an 
extinguisher  based  on  standardized 
tests  developed  by  Underwriters’ 
Laboratories,  Inc. 

Paragraph  (c](19)  of  the  proposal 
defined  the  term  "fire  brigade”  as  an 
organized  group  of  employees  who  are 
knowledgeable,  trained  and  skilled  in 
fire  fighting  operations.  Several 
commenters  (Ex.  7:  73;  74;  90;  160;  168) 
suggested  that  OSHA  clarify  the 
definition  further  because  of  the  many 
terms  used  in  industry  to  identify  groups 
organized  to  perform  fire  fighting  duties. 
OSHA  is  utilizing  the  term  “fire  brigade” 
as  a  general  term  to  define  any  group 
which  is  expected  to  perform  basic  fire 
fighting.  While  employers  may  call  the 
group  by  another  name,  OSHA  will 
consider  any  group  performing  duties 
related  to  organized  fire  fighting  as  a 
“fire  brigade”  rather  than  try  to  list  the 
different  titles  given  to  such  groups. 
OSHA  has  changed  the  definition  (final 
paragraph  (c](18])  by  adding  the  phrase 
“at  least  basic  fire  fighting  operations” 
to  clarify  that,  even  employees  engaged 
only  in  incipient  stage  fire  fighting  will 
still  be  considered  a  fire  brigade  if  they 
are  organized  in  that  manner. 

In  paragraph  (c](20]  of  the  proposal 
(final  paragraph  (c)(l9])  OSHA  defines 
the  term  “fixed  axtinguishing  system”  as 
a  permanently  installed  fire 
extinguishing  system  that  either 
extinguishes  or  controls  a  fire  at  the 
location  of  the  system. 

Paragraph  (c)(21)  of  the  proposal  (final 
paragraph  (c)(20)]  defines  the  term 
“flame  resistance”  as  the  property  of  a 
material  to  retard  ignition  and  restrict 
the  spread  of  flame. 

In  paragraph  (c](22]  of  the  proposal 
OSHA  defined  the  term  “foam”  as  a 
stable  aggregation  of  small  bubbles 
which  flow  freely  to  form  a  rigid,  air- 
excluding  blanket  which  is  used  to 
extinguish  fires.  Several  commenters 
(Ex.  7: 10;  93;  94;  120;  168)  addressed  the 
proposed  definition.  National  Foam 
commented  (Ex.  7: 10  p.2): 

Foam  does  not  form  a  rigid  air  excluding 
blanket.  In  reality,  and  according  to  the 
National  Fire  Code  definition,  foam  forms  a 
"coherent”  blanket.  It  also  prevents  the 
reignition  of  flammable  vapors. 

In  light  of  the  comments,  OSHA  is 
changing  the  proposed  definition  (final 


paragraph  (c)(21))  by  deleting  the  phrase 
“rigid,  air-excluding”  and  substituting 
the  word  “coherent”  to  describe  the  type 
of  blanket  formed  by  foam.  This  change 
in  language  is  consistent  with  the 
definition  of  the  term  in  NFPA  Standard 
No.  11. 

In  paragraph  (c)(23)  of  the  proposal 
OSHA  defines  the  term  “gaseous  agent” 
as  an  extinguishing  agent  of  low  density 
and  vapor  pressure  which  changes 
volume  according  to  pressure  and 
temperature  and  which  diffuses  rapidly 
and  imiformly.  The  DuPont  Company 
stated  (Ex.  7: 93  p.3)  “Most  gaseous 
agents  (C02,  Halon  1211,  and  Halon 
1301)  do  not  have  low  vapor  densities. 
This  part  of  the  definition  should  be 
deleted.”  OSHA  agrees  with  this 
comment  and  has  deleted  the  term  “low 
density”  from  the  language  of  the 
definition  (final  paragraph  (c)(22)). 

OSHA  has  also  changed  the  proposed 
paragraph  by  inserting  the  sentence. 
“Gaseous  agent  is  a  fire  extinguishing 
agent  which  is  in  the  gaseous  state  at 
normal  room  temperature  and  pressme,” 
because  some  gaseous  agents  may  be 
stored  as  liquids  although  they  are  in  a 
gaseous  state  very  shordy  after  agent 
discharge. 

In  paragraphs  (c)(24)  and  (c)(25)  of  the 
proposal  (final  paragraphs  (c)(23)  and 
(c)(24))  OSHA  defines  the  terms  “Halon 
1211”  and  “Halon  1301”  by  describing 
the  physical  properties  of  the  agents. 

In  paragraph  (c)(26)  of  the  proposal 
(final  paragraph  (c)(25))  OSHA  defines 
the  term  “helmet”  as  a  rigid  shell  with 
various  accessories  intended  to  be  worn 
for  protection  of  the  head  fiom  various 
hazards. 

In  proposed  paragraph  (c)(27)  OSHA 
defined  the  term  “incipient  stage  fire”  as 
a  fire  that  is  in  its  beginning  or  initial 
stage  and  which  can  be  controlled  or 
extinguished  by  portable  fire 
extinguishers.  Class  II  standpipe  or 
small  hose  systems  without  the  need  for 
protective  clothing  or  breathing 
apparatus.  One  commenter.  Western 
Electric,  stated  (Ex.  7:  96  p.2): 

The  present  wording  is  overly  specific  in  its 
reference  to  Class  II  standpipe  systems. 

Other  accepted  sources  of  water  for  fire  hose 
lines  include  sprinkler  system  piping  or  other 
components  of  a  piping  system  used  for  fire 
protection.  The  use  of  these  alternate 
supplies  of  water  will  not  reduce  the  integrity 
of  the  over-all  fire  protection  system. 

OSHA  agrees  that  the  proposed 
language  is  too  specific  particularly 
since,  in  the  final  standard,  OSHA  is 
recognizing  various  sizes  of  small  hose 
as  acceptable  alternatives  to  portable 
fire  extinguishers.  Therefore,  OSHA  has 
deleted  the  specific  reference  to  Class  II 
standpipe  systems.  In  its  place  the  final 
standard  (final  paragraph  (c)(26))  refers 


to  standpipe  systems  and  hose  stations 
connected  to  a  sprinkler  system  (in 
accordance  with  §  1910.159)  since  such 
systems  are  capable  of  providing 
extinguishing  capability  equivalent  to 
portable  units. 

In  proposed  paragraph  (c)(28),  (final 
paragraph  (c)(27)),  OSHA  defines  the 
term  “inspection”  as  a  visual  check  of 
fire  protection  systems  and  equipment 
to  ensure  that  they  are  in  place,  charged, 
and  ready  for  use  in  the  event  of  a  fire. 

In  proposed  paragraph  (c)(29),  (final 
paragraph  (c)(28)),  OSHA  defines  the 
term  “interior  structural  fire  fighting”  as 
the  physical  activity  of  fire  suppression, 
rescue  or  both,  inside  of  buildings  or 
enclosed  structures  which  are  involved 
in  a  fire  situation  beyond  the  incipient 
stage. 

In  paragraph  (c)(30)  of  the  proposal 
(final  paragraph  (c)(29)).  OSHA  defines 
the  term  “lining”  as  the  material 
permanently  attached  to  the  inside  of 
the  outer  shell  of  a  garment  for  the 
purpose  of  thermal  protection. 

In  paragraph  (c)(31)  of  the  proposal 
(final  paragraph  (c)(30)),  OSHA  defines 
the  term  “local  application  system”  as  a 
fixed  system  with  a  supply  of  agent 
designed  to  discharge  the  extinguishing 
agent  directly  onto  &e  burning  material 
usually  in  a  machine  or  piece  of 
equipment. 

In  paragraph  (c)(32)  of  the  proposal 
OSHA  defined  Ae  term  “maintenance” 
as  the  perform€mce  of  services  on  fire 
protection  equipment  and  systems 
including  physical  disassembly  to 
assure  that  they  will  perform  as 
expected  in  the  event  of  a  fire.  However, 
one  commenter  indicated  that  physical 
disassembly  is  not  always  a  part  of 
maintenance.  DuPont  stated  (Ex.  7:  93 
p.3): 

Not  all  maintenance  requires  even  a  partial 
physical  breakdown.  For  example,  weighing 
of  COa  or  Halon  1211  extinguisher  does  not 
involve  a  breakdown.  The  final  sentence  of 
this  definition  should  be  deleted. 

OSHA  agrees  with  the  comment  and 
has  deleted  the  sentence  from  the 
definition  (final  paragraph  (c)(31)). 

In  paragraph  (c)(33)  of  the  proposal 
(final  paragraph  (c)(32))  OSHA  defines 
the  term  “multipurpose  dry  chemical”  as 
an  agent  that  can  be  used  on  Class  A, 
Class  B,  and  Class  C  fires. 

Paragraph  (c)(34)  of  the  proposal  (final 
paragraph  (c)(33))  defines  “outer  shell” 
as  the  exterior  layer  of  material  on  a  fire 
coat  or  protective  trousers  which  forms 
the  outermost  barrier  between  the  fire 
fighter  and  the  environment. 

In  paragraph  (c)(35)  of  the  proposal 
OSHA  defined  ^e  term  “pipe  schedule 
design.”  This  term  is  not  used  in  the 
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final  standard:  OSHA  has  therefore 
deleted  the  proposed  definition. 

In  paragraph  (c)(36]  of  the  proposal, 
OSHA  defined  Ae  term  “positive- 
pressure  breathing  apparatus"  as  self- 
contained  breathing  apparatus  in  which 
the  pressure  inside  the  full  facepiece  is 
positive  in  relation  to  the  immediate 
environment  OSHA  has  corrected  this 
definition  (final  paragraph  (c)(34]]  by 
changing  the  phrase  “inside  tiie  full 
facepiece”  to  “in  the  breathing  zone” 
because  positive-pressure  breathing 
apparatus  may  have  a  hood  or  helmet 
instead  of  a  full  facepiece. 

In  paragraph  (c](37)  of  the  proposal 
OSHA  defined  the,  term  “pre-action  or 
pre-discharge  alarm”  as  an  alarm  which 
sounds  prior  to  a  fire  extinguishing 
system’s  discharge  so  that  the 
employees  may  evacuate  the  area.  In  the 
final  standard  (final  paragraph  (c](35]] 
OSHA  has  changed  the  term  to  “pre¬ 
discharge  employee  alarm.”  OSHA  is 
making  the  change  because  there  are 
different  types  of  pre-discharge  alarms 
which  serve  purposes  other  than 
signaling  employees  to  evacuate  or  seek 
a  safe  area.  OSHA  is  only  concerned 
here  with  those  pre-discharge  alarms 
used  to  alert  all  employees  in  the 
protected  area  that  the  fire  extinguishing 
system  is  about  to  discharge  its  agent. 

In  paragraph  (c](38]  of  the  proposal 
(final  paragraph  (c](36]}  OSHA  defines 
the  term  “quick-disconnect  valve”  as  a 
device  which  starts  the  flow  of  air  by 
the  insertion  of  the  hose  into  the 
regulator  of  a  self-contained  breathing 
apparatus  and  stops  the  flow  of  air  by 
disconnection  of  the  hose  from  the 
regulator. 

In  paragraph  (c)(39]  of  the  proposal 
(final  paragraph  (c)(37))  OSHA  defines 
“sprinkler  aleum”  as  an  approved 
audible  device  which  signals  waterflow 
through  a  sprinkler  system  equal  to  or 
greater  than  that  of  a  single  sprinkler. 

In  paragraph  (c)(40)  of  the  proposal 
(final  paragraph  (c)(38)]  OSHA  defines 
the  term  “sprinkler  system”  as  a  system 
of  piping  designed  in  accordance  with 
acceptable  fire  protection  engineering 
standards  and  installed  to  control  or 
extinguish  fires. 

In  paragraph  (c)(41)  of  the  proposal 
OSHA  defined  Class  II  and  Class  III 
systems.  OSHA  has  decided  to  add 
defintions  for  Class  I  and  small  hose 
standpipe  systems  (final  paragraph 
(c)(39)).  In  the  proposal,  OSHA  did  not 
define  Class  I  systems.  However,  OSHA 
does  use  the  term  “Class  I  system”  in 
§  1910.158(a)(2),  which  exempts  that 
particular  class  of  system  from  the 
standard.  OSHA  believes  a  definition  of 
the  term  is  necessary  since  it  is  used  in 
the  final  standard.  OSHA  is  defining  a 
"Class  I  system”  as  a  2Vi"  (6.3  cm)  hose 


system  for  use  only  by  those  trained  in 
handling  heavy  fire  streams. 

OSHA  is  also  defining  the  term  “small 
hose  system”  in  the  final  standard  to 
recognize  the  use  of  small  hose  of 
up  to,  but  not  including  IV2"  in  diameter 
as  an  acceptable  substitute  for  portable 
fire  extinguishers  under  certain 
conditions.  Traditionally,  the  term 
“small  hose"  has  been  used  to  refer  to 
“Class  II  standpipe  systems”  because 
“Class  n  system”  hose  was  smaller  in 
diameter  than  the  2  Vs”  hose  found  in 
Class  I  systems.  (Class  I  systems  were 
referred  to  as  “large  hose  systems.") 
OSHA  believes  that  the  term  “small 
hose”  should  be  used  to  define  hose 
which  has  a  diameter  of  %"  up  to,  but 
not  including  iVi".  OSHA  will  continue 
to  recognize  IV2”  hose  systems  but 
rather  than  refer  to  them  as  “small 
hose,”  OSHA  will  refer  to  them 
specifically  as  Class  II  systems.  OSHA 
believes  this  change  will  clarify  what 
size  hose  systems  OSHA  is  referring  to 
when  it  uses  the  term  “small  hose”  or 
“Class  11”  standpipe  systems. 

In  paragraph  (c)(42)  of  the  proposal 
(final  paragraph  (c)(40))  OSHA  defines 
the  term  “total  flooding  system"  as  an 
extinguishing  system  which  discharges  a 
predetermined  concentration  of  agent 
into  an  enclosed  or  confined  space  for 
the  purpose  of  extinguishment  or 
control.  A  commenter,  M&M  Protection 
Consultants  (Ex.  7: 11),  suggested  that 
the  word  “concentration”  be  changed  to 
“amount.”  They  contended  that 
concentrations  are  difficult  to  maintain 
especially  when  there  is  agent  leakage 
ft-om  the  room.  OSHA  believes  that  total 
flooding  systems  must  be  designed  to 
provide  the  concentration  of  agent 
necessary  to  extinguish  anticipated 
fires.  System  designers  should  require 
the  appropriate  amount  of  agent 
necessary  for  the  desired  concentration 
to  be  provided  in  the  area.  For  the 
system  to  achieve  its  designed  function, 
a  specific  concentration  must  be 
discharged  into  the  room.  If  leakage  is  a 
problem,  then  the  employer  must  correct 
the  problem  or  account  for  it  in 
determining  the  design  concentration 
necessary  to  extinguish  or  control  a  fire. 

In  paragraph  (c)(43)  OSHA  proposed 
to  define  the  term  “training”  as  the 
process  of  making  proficient  through 
instruction  and  practice.  Training 
includes  hands-on  training  of  industrial 
fire  brigades  or  emergency  action  teams 
in  the  duties  they  are  expected  to 
perform. 

One  commenter,  the  J.  I.  Case  Co.  (Ex. 
7:  74)  noted  that  the  term  “emergency 
action  team”  was  used  in  the  proposed 
definition  but  not  defined.  OSHA  has 
decided  to  simplify  the  definition  (final 
paragraph  (c)(41))  by  deleting  the 


second  sentence  and  revising  the  first 
sentence  to  indicate  that  the  term 
“training"  as  used  in  this  Subpart 
always  includes  hands-on  practice  in 
the  operation  of  equipment  that  is. 
expected  to  be  used  and  in  the 
performance  of  assigned  duties.  In  brief, 
the  term  “training,”  as  used  in  this 
subpart,  refers  to  hands-on  training. 

In  paragraph  (c)(44)  of  the  proposal 
(final  paragraph  (c)(42))  OSHA  defines 
“vapor  barrier”  as  the  material  used  to 
prevent  or  inhibit  the  transfer  of  liquids 
and  vapors  from  outside  through  the 
garment  onto  the  wearer’s  body. 

Section  1910.156  Fire  brigades. 

Prior  to  this  revision.  Subpart  L 
contained  a  section  reserved  for  fire 
brigades,  1910.164.  As  a  result  of  the 
revision  to  Subpart  L,  requirements  for 
fire  brigades  are  contained  in  new 
1 1910.156. 

Scope  and  application:  Paragraph  (a). 
The  fire  brigade  standard  does  not 
require  an  employer  to  establish  a  fire 
brigade.  However,  whenever  fire 
brigades  are  established,  the 
requirements  of  this  section  apply. 

Paragraph  (a)(1)  of  the  final  standard 
defines  the  scope  of  the  fire  brigade 
standard,  which  covers  requirements  for 
the  organization,  training,  and  personal 
protective  equipment  for  fire  brigades. 

Paragraph  (a)(2)  specifies  that  the  fire 
brigade  standard  applies  to  employers 
who  have  employees  who  are  members 
of  fire  brigades,  industrial  fire 
departments,  and  to  private  or 
contractual  type  fire  departments. 

The  proposal  did  not  make  it  clear 
that  requirements  for  persona] 
protective  equipment  apply  only  to  fire 
brigades  expected  to  perform  interior 
structural  fire  fighting.  This  resulted  in 
several  commenters  (Ex.  7: 103;  108;  124; 
132;  151;  178)  misinterpreting  the 
applicability  of  the  standard.  Therefore, 
changes  have  been  made  in  the 
application  statement  to  clarify  that 
requirements  for  personal  protective 
equipment  apply  only  to  fire  brigades 
expected  to  perform  interior  structural 
fire  fighting. 

This  standard  does  not  apply  to 
volunteer  fire  fighters  or  fire 
departments  operated  by  the  United 
States,  or  any  state  or  political 
subdivision  thereof  unless  covered  by  a 
State  Plan  under  Section  18  of  the  Act. 
Additionally,  the  fire  brigade  standard 
does  not  address  the  hazards  of,  nor 
does  it  apply  to,  forest  fire  fighting  or 
airport  “crash-rescue”  type  operations. 
The  requirements  of  this  standard  would 
not  be  appropriate  because  of  the 
specialized  nature  of  these  types  of  fire 
fighting  operations. 
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Organization:  Paragraph  (b}. 

Paragraph  (b)(1)  of  the  proposal  required 
the  employer  to  prepare  and  maintain  a 
statement  or  written  policy  which 
established  the  existence  of  a  fire 
brigade  and  which  described  the 
functions  that  the  Hre  brigade  is  to 
perform  at  the  workplace.  The  proposal 
required  that  the  organizational 
statement  be  available  for  inspection  by 
the  Assistant  Secretary  or  by  employees 
or  their  designated  representatives. 

The  organizational  statement  is 
intended  to  be  a  tool  to  aid  employees  in 
understanding  their  responsibilities  as 
fire  brigade  members  as  well  as  helping 
the  compliance  officer  in  determining  if 
the  level  of  training  is  consistent  with 
the  functions  the  fire  brigade  is  expected 
to  perform. 

Three  comments  OSHA  received  (Ex. 

7:  75: 153;  176)  discussed  the  value  of 
having  a  written  policy  or  procedure  in 
regard  to  training.  They  supported  the 
concept  that  the  type,  amount,  and 
frequency  of  training  be  specified  in  the 
organizational  statement.  OSHA 
believes  that  these  comments  have 
merit.  Specifying  the  level  of  training  in 
the  organizational  statement,  will  make 
it  easier  to  determine  if  the  level  of 
training  fire  brigade  members  receive  is 
consistent  with  those  fimctions  they  are 
expected  to  perform. 

Accordingly,  the  type,  amount,  and 
frequency  of  training  that  fire  brigade 
members  are  to  receive  has  been  added 
as  an  element  to  be  specified  in  the 
organizational  statement 

The  organizational  statement  is  a  very 
important  document  since  it  describes 
the  type  and  expected  size  of  the  fire 
brigade,  the  organizational  structure  and 
the  functions  to  be  performed,  as  well  as 
the  level  of  training  to  be  provided.  It  is 
necessary  that  the  organizational 
statement  be  available  for  inspection  by 
the  Assistant  Secretary,  employees,  or 
their  designated  representatives. 

Paragraph  (b)(2)  of  the  proposal 
addressed  the  concept  that  fire  brigade 
members  who  are  expected  to  do 
interior  structural  fire  fighting  must  be 
physically  capable  of  performing  the 
duties  assigned  to  them  during 
emergencies  or  other  operations.  The 
proposal  also  specified  that  the 
employer  shall  not  permit  employes  with 
known  heart  disease,  epilepsy,  or 
emphysema  to  participate  in  fire  brigade 
emergency  activities  unless  permitted 
by  a  certificate  from  a  licensed 
physician. 

This  paragraph  was  one  of  the  most 
controversial  subjects  of  the  proposed 
standard  for  fire  brigades.  OSHA 
received  comments  ranging  from  those 
who,  at  least  in  concept,  agreed  with  the 
requirement  (Ex,  7:  57;  73;  75: 129: 153; 


158: 168)  to  those  who  strongly 
disagreed  with  the  requirement  as 
proposed  (Ex.  7: 76:  82). 

Mr.  Gerald  Reyenga  (Ex.  7:  76)  of 
Local  4-228,  Oil  Chemical  and  Atomic 
Workers  International  Union  (OCAW), 
expressed  concern  that  the  proposed 
requirement  could  be  used  by  employers 
to  disqualify  employees  ft'om  a  job 
which  they  were,  in  all  other  respects, 
physically  qualified  to  do;  could  result  in 
demotion  of  employees  to  lower  paying 
jobs;  could  result  in  discrimination 
against  older  employees;  and  could 
result  in  an  adverse  effect  on  retirement 
and/ or  pension  plan  benefits.  Mr. 
Reyenga  requested  a  hearing  on  this 
issue. 

In  another  comment  (Ex.  7;  82  p.2),  Mr. 
Steven  Wodka,  international 
representative  of  OCAW,  expressed 
concerns  similar  to  those  of  Mr. 

Reyenga.  Mr.  Wodka  stated,  in  part: 

We  are  not  opposed  to  OSHA  requiring 
that  fire  fighters  be  physically  fit.  But  for  the 
first  time  OSHA  is  proposing  to  make  such 
fitness  requirements  mandatory  without 
considering  the  impact  of  such  requirements 
on  workers  with  various  physical  ailments 
who  currently  hold  jobs  that  also  require 
them  to  be  fire  fighters.  In  many  instances 
these  are  older  workers  who  would  have  a 
very  difficult  time  in  finding  another  job  at 
comparable  pay.  Moreover,  if  these  workers 
had  to  take  lower  paying  jobs,  their  pension 
or  retirement  benefits  w'ould  also  suffer. 
Therefore,  if  OSHA  is  going  to  make  physical 
fitness  requirements  mandatory,  then  OSHA 
must  also  promulgate  a  medical  removal 
protection  benefits  system. 

In  a  later  comment  (Ex.  7: 167  p.l),  Mr, 
Wodka  said  that  additional  thought  and 
consideration  was  given  to  this  issue 
and  stated: 

It  is  now  our  position  that  employers  in 
high  hazard  industries,  namely  oil  refining 
and  petrochemical,  must  be  required  to 
establish  full  time,  professional  in-plant  fire 
brigades  who  would  be  properly  equipped 
and  highly  trained.  It  is  our  belief  that  the 
current  industry  practice  (particularly  in  oil 
refining)  of  assigning  fire  brigade  duties  to 
workers  who  are  regular  full  time  production 
or  maintenance  workers  can  never  be  made 
safe  to  a  reasonable  degree. 

Mr.  Wodka  reiterated  a  request  for  a 
public  hearing  limited  to  these  issues 
and  to  the  issues  of  medical 
surveillance,  training,  clothing,  and 
equipment  for  industrial  fire  brigades. 

There  were  other  requests  for  a  public 
hearing  on  the  proposed  fire  brigade 
standard.  These  other  requests  for  a 
public  hearing  (Ex.  7: 61;  172)  pertained 
to  the  proposed  requirement  that  only 
positive-pressure  self-contained 
breathing  apparatus  be  allowed  to  be 
worn  by  the  fire  brigade  members  while 
performing  interior  structural  fire 
fighting. 


Based  on  these  requests  for  a  public 
hearing,  OSHA  decided  to  schedule  a 
public  hearing  to  resolve  these  issues. 
While  in  the  process  of  identifying  the 
specific  issues  to  be  addressed  at  the 
public  hearing,  OSHA  received  an 
additional  comment  (Ex.  7: 194  p.  1)  from 
OCAW  which  stated  in  part: 

In  earlier  correspondence  dated  March  13, 
and  April  16, 1979,  we  requested  a  hearing  on 
several  aspects  of  the  fire  brigade  proposals. 
We  now  would  withdraw  those  requests  for  a 
hearing  if  we  are  provided  with  a  hearing  on 
the  heart  of  our  concern:  that  is,  the  right  of 
an  employee,  who  is  not  hired  by  the 
employer  to  be  a  full  time  professional  fire 
fighter,  to  refuse  the  duties  assigned  to  fire 
fighting  teams  or  fire  brigades.  If  OSHA  were 
to  issue  this  type  of  a  rule  as  part  of  a  fire 
brigade  standard,  then  it  would  be 
unnecessary  to  hold  a  hearing  on  our 
previously  mentioned  concerns  of  medical 
surveillance,  training,  clothing,  and 
equipment  for  industrial  fire  brigades.  It  is 
our  view,  and  one  which  we  could  support 
through  substantial  evidence  that  could  be 
presented  in  a  hearing,  that  it  is  an  extreme 
safety  and  health  hazard  to  require  regular 
production  and  maintenance  workers  to  fight 
fires,  particularly  in  the  oil  refining  and 
petrochemical  industries.  Such  fire  fighting 
should  be  performed  by  full  time  professional 
fire  brigades. 

This  latest  comment  described  the 
most  important  concern  of  OCAW,  that 
is,  that  employees  should  have  the  right 
to  refuse  to  perform  fire  brigade  duties. 
Even  though  this  issue  was  not  directly 
addressed  in  the  proposed  standard  for 
fire  brigades,  OSHA  believed  it  was 
necessary  to  resolve  this  issue  and  to 
identify  its  relevance  and  impact  on  the 
fire  brigade  standard.  Therefore,  OSHA 
decided  to  include  the  broader  issue  of 
an  employee’s  right  to  refuse  fire 
brigade  duties  as  one  of  the  issues  to  be 
addressed  at  the  public  hearing  on  fire 
brigades,  as  well  as  the  question  of 
employees  being  physically  capable  of 
performing  the  duties  assigned  to  them. 

During  the  hearings,  Mr.  Wodka  and 
eight  OCAW  members  from  different 
facilities,  discussed  the  problems  and 
“real  life”  situations  associated  with  fire 
brigades  at  their  respective  facilities. 

Important  among  the  OCAW  concerns 
were  problems  associated  with  the  lack 
of  adequate  training,  lack  of  fire  fighting 
equipment  for  use  by  fire  brigade 
members,  and  lack  of  maintenance  of 
the  fire  fighting  equipment.  OCAW 
contended  that  these  problems  could  be 
alleviated  by  a  voluntary  fire  brigade 
system. 

In  his  testimony  (Tr.  504-505),  Mr 
Wodka  stated: 

A  full  time  professional  fire  brigade  is  most 
desirable.  However,  we  are  well  aware  of  the 
problems  that  such  are  proposal  would 
create.  Therefore,  we  recommend  that  OSHA 
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promulgate  a  regulation  that  states  that  all 
industrial  Hre  brigades  be  staffed  on  a 
voluntary  basis.  Tlis  simple  rule  would  by 
itself  resolve  all  the  current  shortcomings  that 
our  people  will  testify  about  today. 

First,  a  voluntary  brigade  sets  up  a 
performance  standard  for  industry  on  the 
issue  of  training.  Sufficient  training  that 
addresses  the  particular  risks  in  each  plan 
will  be  an  incentive  for  workers  to  volunteer 
for  the  brigade. 

Likewise,  the  ffre  Hghters  would  be  better 
equipped  and  such  equipment  better 
maintained  under  such  a  performance 
standard.  Also,  the  need  for  rate  retention  for 
those  failing  the  physical  exam  will  be 
eliminated  because  of  the  self-selecting 
nature  of  a  voluntary  brigade. 

In  further  testimony  (Tr.  505-506)  Mr. 
Wodka  remarked: 

*  *  *  we  are  not  advocating  that  voluntary 
means  that  each  worker  decides  as  a  ffre  is 
burning  as  to  whether  or  not  he  or  she  will 
ffght  the  fire.  No  one,  particularly  the  OCAW, 
wants  its  people  placed  in  that  kind  of 
jeopardy. 

Instead,  a  reasonable  lead  time  could  be 
built  into  the  standard  to  allow  industry  time 
to  beef  up  their  ffre  ffghting  equipment  and 
ffre  brigade  training  program.  Then,  at  the 
time  of  the  effective  date,  an  orderly 
changeover  could  take  place  from  the 
mandatory  system  to  the  voluntary  brigade. 

In  support  of  the  right  to  refuse  issue. 
OCAW  members  discussed  the 
shortcomings  of  the  mandatory  system 
with  respect  to  the  lack  of  adequate 
training  and  equipment  as  well  as 
discussing  the  benefits  and  effectiveness 
of  a  voluntary  fire  brigade  system  now 
in  use  at  one  corporation’s  facilities. 

The  following  portions  of  OCAW 
testimony  describe  their  experiences 
with  inadequate  training  and  equipment 
provided  to  mandatory  fire  brigades. 

Mr.  Pittman  (OCAW  Local  4-23) 
stated  (Tr.  511)  that: 

*  •  *  employees  are  assigned  to  fire 
ffghting  because  they  are  convenient,  not 
because  they  are  properly  trained  as  fire 
fighters.  Employees  feel  they  are  being  forced 
to  perform  a  duty  and  we  have  the  right  to 
refuse. 

In  further  testimony,  Mr.  Pittman  said 
that  training  is  almost  non-existent 
when  related  to  the  potential  danger 
confronted  by  fire  brigade  members  (Tr. 
511).  As  an  example,  he  stated  (Tr.  512) 
that  fire  brigade  members  receive  little 
training  in  the  use  of  respiratory 
equipment.  He  also  added  (Tr.  512): ' 

“  *  *  •  training  usually  consists  of  one 
or  two  hours  a  year.  Some  employees 
may  go  for  years  without  training  in  this 
area.” 

Mr.  Le  Blanc  (OCAW  Local  4-23) 
commented  (Tr.  520): 

*  *  *  we  feel  that  the  training  and 
equipment  is  inadequate  and  poses  danger  to 
our  members.  OSHA  should  release  our 


members  from  the  mandatory  requirements  of 
participating  in  a  ffre  ffghting  organization. 

Fire  ffghting  should  be  left  to  persons  trained 
and  qualified  (for)  the  hazards  that  ffre 
ffghting  may  entail. 

Mr.  Breaux  (OCAW  Local  4-23) 
remarked  that  there  is  no  continuity  to 
the  people  available  for  brigade  training 
because  of  brigade  member  vacations, 
days  off,  sickness,  etc.  (Tr.  525).  In 
further  testimony  (Tr.  516)  Mr.  Breaux 
stated: 

The  big  spiel  has  been  that  the  people  in 
the  plant  know  how  to  ffght  the  ffre  and  if 
people  in  the  area  know  how  to  ffght  the  ffre 
and  what’s  there,  they  would  be  the  most 
valuable.  But  when  you  have  a  man  with  six 
months  or  less  in  a  refinery  in  the  ffre 
brigade,  he  doesn’t  know  any  more  about  that 
particular  area  probably  than  anybody  who 
could  volunteer  from  in  the  plant. 

Mr.  Fuselier  (OCAW  Local  4-500) 
commented  (Tr.  529): 

I  have  had  the  opportunity  to  observe  for 
several  years  ffre  drills  with  its  continuous 
change  of  young  and  totally  inexperienced 
participants.  ’These  young  men  and  women 
are  not  knowledgeable  of  overall  unit 
operations,  its  products,  its  flash  points,  or 
ffre  potential,  much  less  how  to  ffght  it  or 
what  equipment  to  use  on  certain  fires. 

In  further  testimony.  Mr.  Fuselier 
described  his  experience  with 
inadequate  fire  fighting  equipment  and 
inadequate  maintenance  of  fire  fighting 
equipment  (Tr.  533-535, 538).  As  an 
example,  he  stated  (Tr.  533): 

I  have  fought  along  with  others  major  fires 
and  numerous  potentially  explosive  fires  and 
have  yet  to  see  a  bunker  coat,  fireman’s  boot, 
face  shields,  hats,  or  any  other  personal 
equipment. 

Mr.  Naquin  (OCAW  Local  4-447) 
stated  (Tr.  541,  544): 

In  the  area  of  ffre  training  for  instance 
employee  training  is  either  nonexistent  or 
very  minimum.  Training  classes  in  my  plant 
for  instance,  have  not  been  held  for  at  least 
three  years  and  perhaps  four  (or)  more.  Lack 
of  training  like  this  is  not  unusual  in  all  of  our 
plants. 

Shift  supervisors  at  my  plant  are  sent  to 
Texas  A  &  M  for  ffre  training  or  Louisiana 
State  University  School  for  Fire  Fighting  for 
anywhere  from  two  days  upwards  to  five 
days.  They  come  back  to  the  plant  with  all 
this  new  knowledge,  and  it  must  be  a  secret 
because  they  keep  it  to  themselves.  They 
hold  no  further  classes  for  their  men  and  it  is 
even  conceivable  that  the  supervisors  who 
have  received  this  training  could  end  up  all 
on  the  same  shift.  In  other  words,  there  is  no 
guarantee  that  the  supervisor  on  shift  at  the 
time  of  a  fire  has  had  any  extensive  training 
at  all. 

Mr.  Naquin  also  asserted  in  his 
testimony  that  plant  fire  fighting 
equipment  is  not  kept  in  good  operating 
condition.  He  described  instances  where 
fire  hoses  had  been  rolled  up  in  such  a 


manner  that  they  could  not  be  readily 
unrolled.  In  some  cases  they  were  not 
located  where  they  were  supposed  to  be 
located  because  of  being  removed  by  a 
cleaning  crew  or  because  they  were 
used  elsewhere  and  not  replaced. 

Mr.  Naquin  described  an  instance  in 
one  plant  where  a  fire  cart  had  been 
placed  in  operation  but  no  one  knew 
how  to  use  it  and  some  employees  did 
not  even  know  of  its  existence  (Tr.  542). 

Mr.  Rome  (OCAW  Local  4-522)  stated 
that  during  his  first  years  at  the  plant,  on 
a  voluntary  fire  brigade,  the  training 
provided  was  very  good.  However,  after 
8  or  10  years,  fire  brigade  training 
became  less  important  to  the  company 
(Tr.  549-550). 

Mr.  Rome  thought  that  voluntary  fire 
brigades  had  not  worked  in  the  past 
because  the  company  failed  to  provide 
the  training  needed.  As  a  result,  the 
volunteers  resigned  from  the  fire  brigade 
(Tr.  551). 

In  his  testimony  (Tr.  550),  Mr.  Rome 
suggested  that  OSHA  set  up  a  Federal 
regulation  of  fire  brigade  duties  which 
could  be  refused  due  to  personal 
reasons:  “No  one  should  be  forced  to  do 
a  job  for  which  they  fear  their  health 
and  safety  (sic)  no  matter  where 
employed.” 

In  comparison  to  testimony  describing 
instances  of  inadequate  training  and 
equipment  in  mandatory  fire  brigades, 
Mr.  Greenwell  (OCAW  Local  4-16000) 
described  the  positive  attributes  of  a 
voluntary  fire  brigade  program  at  the 
Ethyl  Corporation.  Mr.  Greenwell  stated 
(Tr.  555)  that  the  union  together  with 
company  management  developed  a 
voluntary  fire  brigade  program  to  the 
effect  that: 

Those  who  volunteer  for  this  program  will 
be  given  thorough  training,  updated 
equipment,  and  incentives  which  in  a  small 
way  represent  the  respect  and  thanks  due 
these  volunteers  from  all  who  work  at  the 
plant.  From  those  who  volunteer,  we  expect 
good  health,  agility,  a  high  degree  of  interest 
and  a  dedication  which  will  make  our  ffre 
brigade  second  to  none  in  this  area. 

The  details  of  the  Ethyl  Corporation 
program  include  the  following  (Tr.  555- 
556): 

Training  is  conducted  both  on  and  off  the 
plant.  On-plant  training  consists  of  classroom 
sessions,  plant  tours  to  familiarize  members 
with  all  areas  and  their  associated  hazards, 
and  field  exercises. 

This  is  accomplished  on  an  overtime  basis 
with  a  minimum  of  12  hours  per  year  and  that 
minimum  I’m  sure  is  a  strict  minimum 
because  there  is  much  more  from  what  I  have 
observed. 

Off-plant  training  is  conducted  at  Texas  A 
&  M  University  and  consists  of  two  days  of 
field  exercises.  The  entire  brigade  will  be 
scheduled  for  this  training  and  will  receive 
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refresher  training  at  least  once  every  three 
years. 

Fire  fighting  equipment  is  continuously 
surveyed  and  updated  new.  Personal 
protective  equipment  will  be  provided  for 
brigade  members  and  will  be  located 
throughout  the  plant  for  use  in  emergencies. 
This  is  the  bunker  coats  with  the  boots  and 
everything  and  everyone  has  one  of  their 
own. 

Mr.  Greenwell  commented  that  there 
are  incentives  that  companies  can 
provide  to  voluntary  fire  brigades  to 
make  this  kind  of  system  work  if 
companies  want  it  to  work  (Tf-  561).  He 
described  some  of  the  incentives 
provided  to  members  of  the  voluntary 
fire  brigade  at  the  Ethyl  Corporation. 
These  incentives  included  distinctive 
colored  clothing,  identifying  shoulder 
patches,  ball  caps,  yearly  banquets,  and 
special  fire  fighter’s  insurance  (Tr.  557), 

In  summary,  proponents  of  the 
position  of  giving  employees  the  right  to 
refuse  fire  brigade  duties  contend  that 
the  “real  world”  conditions  of 
mandatory  fire  brigades  result  in 
inadequate  training,  inadequate  fire 
fighting  equipment,  and  poor 
maintenance  of  the  fire  fighting 
equipment.  These  proponents  further 
contend  that  a  voluntary  fire  brigade 
would  alleviate  these  conditions,  and 
given  proper  training,  adequate  fire 
fighting  equipment,  and  incentives, 
voluntary  fire  brigades  can,  and  do, 
work. 

Several  of  those  opposed  to  the 
position  of  giving  employees  the  right  to 
refuse  fire  brigade  duties  questioned 
OSHA’s  statutory  authority  to  mandate 
such  a  provision  (Tr.  152-153,  387-389, 
675,  686-687,  804-805,  862),  (Ex.  93),  (Ex. 
96),  (Ex.  97).  For  reasons  which  are 
discussed  in  detail  later,  the  final 
standard  does  not  incorporate  a  right  to 
refuse  provision;  hence,  the  question  of 
OSHA’s  authority  to  promulgate  such  a 
provision  need  not  be  addressed  here. 

Those  opposed  to  the  position  of 
giving  employees  the  right  to  refuse  fire 
brigade  duties  contended  that  injury  and 
fatality  data  show  no  substantial  or 
undue  safety  hazard  involved  in 
performing  such  duties.  (Tr.  148,  589-590, 
686),  (Ex.  47),  (Ex.  84),  (Ex.  85),  (Ex.  96), 
(Ex.  8).  The  Texas  Chemical  Council,  for 
example,  reported  that  84  fire  brigades 
responded  to  5,000  alarms  over  the  last 
eight  and  one-half  years.  There  were 
eight  lost-time  injimes  and  no  fatalities 
(Tr.  638).  Upjohn’s  La  Porte  plant 
reported  no  injuries  over  the  last  nine 
years  (Tr.  667).  DuPont  reported  four 
minor  injuries  over  the  past  eight  years 
(Tr.  169).  Celanese  had  5,359  calls  over 
the  past  ten  years  and  reported  four 
minor  injuries  (Tr.  282).  The  Chemical 
Manufacturers’  Association  (CMA) 


surveyed  its  membership  with  sixty-nine 
member  companies  responding.  Those 
companies  reported  that  during  an  eight 
year  period,  1971  through  1978,  there 
were  no  fatalities  to  fire  brigade 
members,  twenty-five  lost-time  injuries, 
and  eighty-nine  other  OSHA  recordable 
injuries.  The  total  of  114  injuries 
represents  injiuy  to  less  than  one 
percent  of  the  number  of  employees 
serving  on  fire  brigades  at  these 
companies  (Ex.  84). 

OCAW  contended  that  the  petroleum 
industry  is  a  “high  hazard”  industry  and, 
because  of  the  possible  risks  involved  in 
fighting  fires  in  such  industries, 
employees  should  be  permitted  to  refuse 
to  perform  fire  brigade  duties.  Those 
opposed  to  the  right  to  refuse  alleged 
that  the  characterization  of  the 
petroleum  industry  as  a  high  hazard 
industry  is  not  supported  by  statistical 
comparisons  of  industrial  safety  data  for 
different  industries  (Ex.  97).  Data 
compiled  by  the  Bureau  of  Labor 
Statistics  for  1977  show  that  employees 
in  the  refining  and  chemical  industries 
have  among  the  lowest  injury  rates  for 
manufacturing  establishments.  It  was 
contended  that  these  workplaces  are 
safer  than  90  percent  of  all  other 
manufacturing  establishments  (Tr.  643, 
865),  (Ex.  64:  attachment  II),  (Ex.  97). 

Those  opposed  to  the  position  of 
giving  employees  the  right  to  refuse  fire 
brigade  duties  also  contended  that  there 
should  be  several  options  available  to 
the  employer  with  respect  to  the  type  of 
fire  brigade  chosen  for  individual 
workplaces  (Ex.  95),  (Ex.  97),  (Tr.  151, 
155).  Such  options  include  mandatory 
fire  brigades,  voluntary  fire  brigades, 
full-time  fire  brigades,  or  reliance  on 
municipal  or  local  fire  departments  to 
provide  fire  fighting  services.  In  a  post- 
hearing  comment  (Ex.  97,  p.  1),  the 
American  Petroleum  Institute  (API) 
stated: 

The  inclusion  of  a  right-of-refusal  in  the 
final  fire  brigade  standard  would  effectively 
delete  one  very  important  option — the 
mandatory  industrial  fire  brigade — and 
impair  the  ability  of  employers  to  fight  fires 
in  their  facilities. 

It  is  further  contended  by  those 
opposed  to  the  position  of  giving 
employees  the  right  to  refuse  fire 
brigade  duties,  that  if  the  option  of 
mandatory  fire  brigades  is  eliminated, 
the  other  options  (voluntary  fire 
brigades,  full-time  fire  brigades,  or 
reliance  on  fire  fighting  facilities  outside 
the  plant)  would  not  be  feasible,  would 
reduce  employee  safety  at  the 
workplace,  and  would  be  extremely 
costly. 

Witnesses  suggested  several  reasons 
why  an  all  volunteer  fire  brigade  system 


would  not  be  feasible.  First,  there  may 
be  problems  with  recruitment  of 
volunteers.  Several  witnesses  stated 
that  if  employees  were  given  the  right  to 
refuse  fire  brigade  duties,  fire  brigade 
participation  would  be  severely  reduced 
(Tr.  311,  389,  641-642,  647).  There  was 
also  some  doubt  on  the  part  of  one 
OCAW  witness  as  to  the  number  of 
employees  who  would  volunteer  to 
serve  on  a  fire  brigade,  regardless  of  the 
training,  equipment,  and  incentives 
provided  (Tr.  578-579). 

Second,  with  a  volunteer  fire  brigade, 
a  full  complement  of  volunteers  might  be 
unavailable  during  each  shift,  thus 
creating  a  shortage  of  fire  brigade 
members  available  for  fire  fighting 
activities.  This  shortage,  or  imbalance, 
would  be  impossible  to  remedy  with 
other  than  full-time  fire  fighters  (Tr.  133, 
311,  357,  389,  825-826,  827,  861).  In  order 
to  avoid  a  shortage  of  fire  brigade 
members,  employers  argued  that  they 
must  be  able  to  retain  the  discretion  to 
fill  the  balance  of  the  positions  on  a 
mandatory  basis  (Tr.  647,  666,  671). 

Third,  a  related  problem  is  the 
employer’s  inability  to  control  the 
operating  imits  from  which  fire  brigade 
members  are  drawn.  Conversion  to 
volunteer  fire  brigades  would  eliminate 
the  employer’s  abihty  to  select  fire 
brigade  members  according  to  the 
importance  of  their  regular  duties.  In  a 
post-hearing  comment  (Ex.  97,  p.  8)  API 
remarked: 

Companies  may  not  arbitrarily  assign 
specific  employees  to  perform  fire  brigade 
service  because  of  the  need  to  ensure  that  the 
continued  safe  operation  of  other  operating 
units  uninvolved  in  the  fire  is  not 
jeopardized. 

Additionally,  Mr.  O’Neal  of  Texaco 
(Tr.  684)  stated: 

Fire  brigades  are  composed  of  people  who 
can  safely  leave  their  routine  woric 
assignments  in  the  event  of  a  fire  call. 

Brigade  members  normally  have  jobs  that  do 
not  require  constant  monitoring,  may  be 
monitored  by  others  who  are  at  the  work  site, 
or  can  be  readily  and  safely  shut  down. 

Testimony  and  post-hearing 
comments  (Tr.  639,  653),  (Ex.  47)  also 
suggested  that  fire  brigades  are 
normally  composed  of  operating  and 
maintenance  personnel  with  specialized 
knowledge  of  plant  layout  and 
operations.  This  specialized  knowledge 
significantly  enhances  the  fire 
suppression  efforts  of  the  fire  brigade.  If 
the  right  to  refuse  to  perform  fire  brigade 
duties  were  permitted,  employers  would 
not  have  the  flexibility  to  assign 
employees  with  this  specialized 
knowledge  to  the  fire  brigade. 

An  alternative  to  a  volunteer  fire 
brigade  is  a  full-time  in-plant  fire 
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brigade.  Those  opposed  to  giving 
employees  the  right  to  refuse  fire 
brigade  duties  contended  that  this 
alternative  also  has  many  shortcomings. 

First,  there  would  be  substantial  costs 
involved  in  establishing  and  maintaining 
full-time  fire  brigades.  The  costs 
expected  to  result  from  the 
establishment  of  such  fire  brigades  were 
described  in  both  testimony  and  in  post¬ 
hearing  comments  (Tr.  150, 173, 184,  289, 
292,  359,  360,  392,  393,  337. 491-492,  592, 
640,  667-668,  689-690,  827-828,  857-858), 
(Ex.  47),  (Ex.  84),  (Ex.  85),  (Ex.  87),  (Ex. 
98).  Even  when  considering  a  reduction 
in  lost  production  time  and  training 
costs  that  might  result  from  the 
establishment  of  full-time  frre  brigades, 
one  commentor  (Ex.  96)  estimated  that 
the  expected  cost  impact  of  full-time  frre 
brigades  would  be  in  excess  of  one 
billion  dollars. 

Second,  full-time  in-plant  frre  brigades 
would  not  be  cost-effective.  Witnesses 
contended  that  for  the  majority  of 
facilities,  only  a  small  percentage  of  a 
frre  brigade’s  time  is  spent  responding  to 
emergencies  (Tr.  684-685,  827).  As  an 
example,  Mr.  Richardson  stated  (Tr.  86): 
“probably  only  one  to  frve  percent  of  a 
frre  brigade’s  time  is  actually  spent  on 
emergency  operations.’’  Since  only  a 
small  percentage  of  time  is  spent 
responding  to  emergencies,  it  would  not 
be  cost-effective  to  have  a  full-time  in- 
plant  frre  brigade  when  such  frre  fighting 
could  be  safely  performed  by  full-time 
production  or  maintenance  personnel 
with  part-time  duties  as  frre  brigade 
members. 

Third,  reliance  upon  full-time  brigades 
may  cause  delays  in  response  time  to 
fires  as  well  as  a  reduction  in  frre 
frghters’  familiarity  with  plant  processes 
(Tr.  489,  654,  828),  (Ex.  97).  It  is 
contended  that  the  fastest  response  time 
in  the  event  of  a  frre  is  accomplished  by 
operators  in  each  plant  who  are  familiar 
with  hazards  of  the  plant  and  trained  to 
respond  to  fires  (Ex.  93  pp.  4-5).  These 
employees  are  the  frrst-line  defense 
against  small  frres.  Having  a  centrally 
located  full-time  frre  brigade  could 
increase  response  time,  thus  allowing 
small  frres  to  become  larger. 

In  summarizing  the  hearing  testimony, 
Standard  Oil  of  Indiana  stated  in  its 
post-hearing  comment  (Ex.  96  pp.  11-12): 

A  full-time  force  would  not  be  familiar  with 
plant  processes,  the  safety  consciousness  of 
the  employees  would  be  lowered,  prevention 
effectiveness  would  sufrer  because  fire 
prevention  and  fighting  would  no  longer  be 
an  integral  part  of  the  job,  and  there  may 
very  well  not  be  sufficient  professional  hre 
fighters  available  to  stafr  these  full-time 
brigades. 

'The  other  alternative  to  a  voluntary 
frre  brigade  is  reliance  on  off-plant  frre 


frghting  organizations.  It  is  contended 
that  this  alternative  also  would  present 
many  problems.  First,  off-plant  frre 
departments  are  hampered  in  their 
efforts  to  respond  quickly  both  by 
distance  from  the  site  of  the  frre,  and 
unfamiliarity  with  the  layout  of  the 
plants.  'These  departments  usually  lack 
the  specialized  equipment  and  training 
necessary  to  combat  industrial  frres 
such  as  those  at  refrneries  and  chemical 
plants  (Tr.  642, 654,  672-673,  820). 

Second,  some  plants  are  located  in 
areas  where  there  are  no  off-plant  fire 
departments.  Accordingly,  employers  in 
these  areas  would  have  to  organize  a 
volunteer  fire  brigade  or  a  full-time  fire 
brigade  with  the  resulting  problems 
outlined  above. 

It  is  contended  that  reliance  on  off- 
plant  fire  departments  is  the  least 
desirable  alternative  (Ex.  97  p.  12). 
Factors  such  as  imavailability  of  off- 
plant  frre  departments,  increased 
response  time,  and  unfamiliarity  with 
plant  layout  and  processes,  would 
increase  risk  to  employees  rather  than 
enhancing  their  safety. 

In  summary,  in  addition  to  questions 
concerning  statutory  authority,  those 
opposed  to  the  position  of  giving 
employees  the  right  to  refuse  firp 
brigade  duties  contended  that  the  fire 
brigade  duties  can  be  performed  without 
substantial  or  undue  hazard  to 
employees.  Additionally,  employers 
argued  that  if  the  standard  provided  for 
a  right  to  refuse,  they  would  have  to  rely 
on  less  satisfactory  alternatives  such  as 
volimteer  fire  brigades,  in-plant  full-time 
fire  brigades,  or  off-plant  frre 
departments. 

Those  opposed  to  giving  employees 
the  right  to  refuse  believe  that  it  is 
imperative  that  employers  have  the 
flexibility  to  choose  the  type  of  frre 
brigade  which  will  best  meet  the  needs 
of  their  individual  workplaces. 

After  careful  examination  of  the 
record,  OSHA  believes  that  the  safety  of 
frre  brigade  members  does  not  depend 
on  their  right  to  refuse  to  perform  frre 
brigade  duties.  Accordingly,  the  frnal 
standard  for  fire  brigades  does  not 
address  the  issue  of  the  right  to  refuse  to 
perform  frre  brigade  duties.  It  is  the 
position  of  OSHA  that,  given  proper 
training  and  frre  frghting  equipment,  frre 
brigade  duties  can  be  performed  by 
physically  capable  employees  without 
undue  hazard  to  their  safety. 

OSHA  is  mandating  specific 
requirements  in  the  frnal  standard  to 
assure  that  brigade  members  are 
physically  capable  of  performing  duties 
assigned  during  emergencies,  that 
proper  training  is  given  to  brigade 
members  and  that  properly  maintained 


frre  fighting  equipment  is  available  for 
their  use. 

A  basic  issue  in  this  regard  involves 
employees’  physical  capability  to 
perform  the  fire  brigade  duties  which 
they  are  assigned. 

Several  commenters  supported  the 
"physically  capable”  requirement  as 
proposed  by  OSHA.  For  example,  one 
commenter  (Ex.  7: 129  p.  3)  stated: 

To  insure  the  physical  capability  of  fire 
brigade  personnel,  it  would  be  advisable  to 
have  a  certifreate  from  a  licensed  physician 
annually,  to  provide  safety  for  emloyees  who 
are  expected  to  perform  such  duties. 

In  another  comment  (Ex.  7: 158  p.  1)  it 
was  stated:  “I  agree  that  the  fire  brigade 
member  should  be  physically  fit  to 
perform  his  duties.” 

Another  commenter  (Ex.  7:  75  p.  3) 
remarked: 

We  agree  with  the  intent  and  the  manner  in 
which  OSHA  has  resolved  the  physical 
capability  requirement  for  frre  brigade 
members.  The  performance  requirement  that 
the  employer  shall  ensure  that  employees 
who  are  expected  to  do  interior  structural  hre 
fighting  are  physically  capable,  will  result  in 
appropriate  criteria  or  tests,  coupled  with 
medical  judgment  which  considers  the  type  of 
exertion  which  may  be  required  on  that 
particular  brigade.  The  additional 
requirement  of  a  certificate  from  a  licensed 
physician  to  permit  certain  employees  to 
engage  in  hre  brigade  emergency  activities,  is 
also  appropriate. 

As  discussed  previously,  those 
persons  opposed  to  the  physical 
capability  requirement  were  concerned 
that  such  a  requirement  may  result  in 
employees  being  transferred  to  lower 
paying  jobs  and/or  having  their  benefits 
adversely  affected. 

This  certainly  was  not  OSHA’s  intent. 
OSHA  only  wants  to  assure  that  frre 
brigade  members  who  perform  interior 
structural  fire  frghting  are  physically 
able  to  perform  the  duties  assigned  to 
them  so  that  they  will  not  endanger 
themselves  or  other  employees. 
Employees  who  carmot  meet  the 
physical  capability  requirement  may 
still  be  members  of  the  frre  brigade  if 
such  employees  do  not  actually  perform 
interior  structural  fire  frghting. 

These  brigade  members  can  be 
assigned  less  stressful  and  physically 
demanding  frre  brigade  duties,  such  as 
certain  types  of  training,  recordkeeping, 
frre  prevention  inspection  and 
maintenance,  and  frre  piunp  operations. 
Performance  of  these  kinds  of  duties 
would  still  enable  such  employees  to  be 
members  of  the  frre  brigade  but  would 
prevent  them  from  placing  themselves  in 
situations  which  they  might  not  be 
physically  able  to  handle. 
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Several  witnesses  supported  this 
concept  (Tr.  86,  597,  693,  806,  863).  For 
example,  one  witness  (Tr.  86]  remarked: 

The  wise  management  will  recognize  all 
the  tasks  which  must  be  performed  during  an 
emergency  and  see  to  it  that  there  are  people 
capable  and  trained  to  perform  them. 
Experienced  people  within  the  workplace  do 
not  have  to  be  excluded  from  the  fire 
brigade’s  activities.  Long  years  of  fire  brigade 
experience  and  knowledge  are  utilized  by 
wise  managers  by  assigning  older  personnel 
to  positions  of  support  and  staff  assistance. 

During  the  actual  emergency,  older 
members  can  be  used  for  some  of  the 
following  tasks  which  are  also  vital  parts  of 
the  fire  brigade’s  responsibilities: 
Communications,  supervision  of  fire  pumps, 
supervision  of  sprinkler  valves  and  security 
of  the  emergency  scene.  Senior  and 
experienced  personnel  are  ideal  for  these 
tasks  while  the  more  physically  fit  members 
are  reserved  for  the  actual  fire  fighting  *  *  * 

Another  witness  (Tr.  863)  stated: 

•  •  *  there  are  many  fire  brigade  functions 
to  be  performed  that  can  safely  be  handled 
by  less  able  individuals.  These  functions  are 
just  as  vitally  important  to  a  truly  effective 
fire  protection  capability,  as  is  being  the 
person  who  does  the  actual  fire  fighting. 

Therefore,  it  is  the  position  of  OSHA 
that  those  employees  assigned  to  the  fire 
brigade,  who  are  expected  to  perform 
interior  structural  fire  fighting,  must  be 
physically  capable  of  doing  so. 
Additionally,  this  requirement  would  not 
have  an  adverse  effect  on  fire  brigade 
members  who  are  not  physically 
capable  of  performing  interior  structural 
fire  fighting.  Such  employees  can  still  be 
members  of  the  fire  brigade  and  perform 
less  stressful  and  physically  demanding 
duties. 

’The  original  requirement  proposed  by 
OSHA  also  stated: 

The  employer  shall  not  permit  employees 
with  known  heart  disease,  epilepsy,  or 
emphysema,  to  participate  in  fire  brigade 
emergency  activities  unless  permitted  by  a 
certificate  firom  a  licensed  physician. 

There  may  be  other  diseases  or 
physical  conditions  which  should 
preclude  employees  from  engaging  in 
this  type  of  activity.  However,  OSHA 
believes  that  a  physician’s  certificate 
should  be  required  by  the  standard  for 
only  the  most  obvious  physical 
disorders.  Other  physical  disorders 
which  would  impair  the  ability  of  fire 
brigade  members  to  participate  in 
emergency  activities  can  be  handled  on 
a  case  by  case  basis  with  the  advice  of  a 
physician  who  is  aware  of  the  type  of 
duties  that  fire  brigade  members  are 
expected  to  perform. 

The  original  requirement  proposed  by 
OSHA,  paragraph  (b](2],  also  specified 
that  employees  expected  to  perform 
interior  structural  fire  fighting  must  be 


physically  capable  of  performing  duties 
assigned  to  them  during  emergencies 
"and  other  operations.” 

One  comment  OSHA  received  (Ex.  7: 
176  p.  3)  stated  “We  ask  that  the  phrase 
‘and  other  operations'  be  deleted  from 
this  section  since  it  is  vague,  ambiguous, 
and  tmdefined." 

OSHA  agrees  with  this  comment.  The 
intent  of  the  paragraph  is  to  assure  that 
fire  brigade  members  are  physically 
capable  of  performing  the  duties 
assigned  to  them  during  emergencies, 
i.e.,  when  performing  interior  structural 
fire  fighting,  and  not  during  other 
unspecified  operations. 

For  the  purposes  of  the  standard,  it  is 
necessary  to  determine  when  an 
employee  is  “physically  capable”  of 
performing  fire  brigade  duties.  One 
commenter  (Ex.  7: 176)  suggested  that 
“physically  capable”  be  defined  as 
being  able  to  perform  the  tasks  subject 
to  the  training  requirements  contained  in 
§  1910.156(c].  OSHA  believes  that  this 
comment  has  merit.  If  fire  brigade 
members  can  perform  the  duties  to  meet 
the  training  requirements,  then  such  fire 
brigade  members  should  be  able  to 
perform  their  assigned  duties  in  a  real 
fire  situation. 

Therefore,  fire  brigade  members  will 
be  considered  as  meeting  the 
“physically  capable”  requirement  as 
stated  in  paragraph  1910.156(b](2]  of  the 
final  standard  if  ^ey  are  able  to  perform 
the  fimctions  and  duties  subject  to  the 
training  requirements  specified  in 
paragraph  1910.156(c). 

An  employee’s  physical  capability  to 
perform  duties  assigned  can  also  be 
determined  by  physical  performance 
tests,  or  by  a  physical  examination 
when  the  examining  physician  is  aware 
of  the  duties  that  fire  brigade  members 
are  expected  to  perform.  Several 
witnesses  (Tr.  162, 170, 183-184,  318,  338, 
646,  667, 688, 863)  supported  the  latter 
concept.  For  example,  one  commenter 
(Tr.  863)  stated: 

The  minimum  physical  capability 
requirements  for  any  indust^  assignment 
including  participation  on  the  fire  brigade, 
should  be  established  according  to  functions 
the  individual  has  agreed  to  perform  and 
should  therefore  be  determined  by  a  duly 
licensed  physician  who  is  familiar  with, 
knows,  and  understands  the  local  conditions 
as  well  as  the  functions  an  employee  is 
expected  to  perform. 

Final  paragraph  (b)(2)  requires  the 
employer  to  assure  that  employees  who 
are  expected  to  do  interior  structural  fire 
fighting  are  physically  capable  of 
performing  assigned  duties  during 
emergencies.  It  also  requires  a 
physician's  certificate  of  fitness  for  fire 
brigade  members  with  known  heart 
disease,  emphysema,  or  epilepsy,  before 


such  members  are  permitted  to 
participate  in  fire  brigade  emergency 
activities. 

Final  paragraph  (b)(2]  is  effective  on 
December  15, 1980,  for  all  fire  brigade 
members  assigned  on  or  after  September 
15, 1980. 

OSHA  presumes  that  current  fire 
brigade  members  assigned  before 
September  15, 1980,  are  presently 
capable  of  performing  their  assigned 
duties  on  the  fire  brigade.  However,  to 
assure  that  they  maintain  their  present 
capabilities  in  the  future,  the  physical 
capability  requirements  of  the 
paragraph  will  apply  to  these  members 
as  of  September  15, 1990.  This  additional 
time  will  allow  employers  sufficient  time 
to  assure  the  physical  capability  of  the 
many  employees  who  are  currently 
members  of  fire  brigades. 

OSHA  believes  that  in  addition  to 
being  physically  capable,  fire  brigade 
members  should  also  remain  physically 
fit.  Even  though  OSHA  is  not  mandating 
any  specific  physical  fitness  program  for 
brigade  members  who  are  expected  to 
perform  interior  structural  fire  fighting,  a 
physical  fitness  program  designed  to 
maintain  the  physical  capability  of  such 
brigade  members  is  certainly 
encouraged. 

The  value  of  a  physical  fitness 
program  has  been  identified  in  at  least 
one  recent  study  of  fire  fighters  (Tr.  24) 
entitled:  “A  Case  Study  in  Physical 
Fitness:  The  Alexandria  Fire 
Department.”  This  study  concluded  that 
a  physical  fitness  program  does  have  an 
impact  on  risk  factors  associated  with 
heart  disease  and  back  injuries.  OSHA 
believes  that  a  physical  fitness  program 
could  be  valuable  in  improving  the 
cardiovascular  system  and  could  even 
help  to  reduce  the  number  of  back 
injuries,  strains,  and  sprains  which  are 
experienced  by  those  who  engage  in  fire 
fighting  operations. 

Training  and  education:  Paragraph 
(c).  Paragraph  (c](l]  of  the  proposal 
required  employers  to  provide  training 
to  employees  commensurate  with  those 
functions  that  the  fire  brigade  is 
expected  to  perform.  This  performance- 
type  requirement  was  intended  to 
provide  enough  flexibility  so  that 
employers  could  develop  a  training 
program  which  would  best  meet  the 
needs  of  their  particular  type  of  fire 
brigade. 

OSHA  received  comments  which 
supported  the  concept  that  training 
requirements  be  broad  and  flexible  in 
order  to  meet  the  needs  of  the  individual 
type  of  fire  brigade  (Ex.  7:  75;  119;  168), 
(Ex.  95),  (Ex.  97).  For  instance,  a  post¬ 
hearing  comment  (Ex.  95  pp.  1-2]  stated 
that  the  performance-type  training 
standard  proposed  in  paragraph  (c)(1): 
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...  is  a  must  for  any  industrial  standard  to 
be  effectively  applied  to  all  types  of 
industries  or  to  different  facilities  within  a 
given  industry.  Our  Texas  Industrial  Fire 
Training  Board  found,  after  approximately 
one  to  one  and  one-half  years  work,  that 
predetermined  specific  training  requirements 
will  not  serve  the  best  interests  of  the  ffre 
brigades,  fire  suppression/prevention,  or  the 
fire  service  in  general.  Due  to  the  different 
types  of  possible  industrial  fires,  process 
equipment,  suppression  equipment,  and 
techniques  involved  in  the  different 
industries  (and  even  from  facility  to  facility 
within  the  same  general  industry),  specific 
training  requirements  would  be 
overrestrictive  or  nonapplicable  for  some, 
while  being  too  elementary  and  not 
comprehensive  enough  for  others. 

However,  other  comments  suggested 
that  OSHA  impose  specific  training 
requirements  which  would  apply  to  all 
fire  brigades.  Some  of  these  comments 
suggested  that  the  training  requirements 
be  based  on  guidelines  published  by 
universities  or  national  fire 
organizations  (Ex.  7: 82;  153;  162;  176), 
(Ex.  99). 

Most  of  the  comments  did  agree  that 
the  type,  amoimt,  and  fi'equency  of 
training  should  reflect  the' type  of 
functions  and  duties  that  fire  brigade 
members  are  expected  to  perform. 
Obviously,  fire  brigade  members  who 
are  expected  to  perform  interior 
structural  fire  fitting  will  require 
training  and  education  which  is  more 
comprehensive  and  more  firequent  then 
those  fire  brigade  members  who  are 
expected  to  control  or  extinguish  fires 
only  in  the  incipient  stage.  Similarly,  fire 
brigade  leaders  and  fire  brigade  training 
instructors  will  require  training  and 
education  which  is  more  comprehensive 
than  the  general  membership  of  the  fire 
brigade. 

It  is  appropriate  to  note  the  difference 
between  training  and  education. 
Training  means  the  process  of  making 
proficient  through  instruction  and 
hands-on  practice  in  the  operation  of 
equipment  that  is  expected  to  be  used 
and  in  the  performance  of  assigned 
duties.  Education  means  the  process  of 
imparting  knowledge  or  skill  through 
systematic  instruction.  Education  can  be 
accomplished  by  providing  employees 
with  written  instructional  material.  It 
does  not  require  formal  classroom 
instruction. 

An  education  session  is  not  meant  to 
have  the  same  purpose  as  training.  An 
education  session  may  include 
discussion  of  written  material,  hazards 
in  the  workplace,  etc.,  but  does  not 
require  hands-on  practice  in  the  use  of 
equipment. 

OSHA  wants  to  assure  that  fire 
brigade  members  are  properly  trained 
and  educated  in  those  duties  they  are 


expected  to  perform.  However,  OSHA 
does  not  want  to  establish  the  type  of 
training  program  or  the  specific 
elements  of  the  training  program  for  all 
employees. 

This  is  because  the  type,  amount,  and 
frequency  of  training  will  be  as  varied 
as  are  the  purposes  for  which  brigades 
are  organized.  Consequently,  it  would 
be  extremely  difficult  for  OSHA  to 
mandate  meaningful  detailed  training 
requirements  that  could  be  applied  to 
fire  brigades  with  such  varied  functions. 
OSHA  believes  that  the  employer  must 
evaluate  the  particular  circumstances  in 
the  workplace  and  functions  of  the  fire 
brigade,  and  then  design  and  implement 
an  appropriate  training  program. 

The  training  and  education  program, 
to  be  effective,  must  be  of  high  quality. 
Accordingly,  the  standard  uses  the 
training  programs  provided  by  several 
recognized  institutions  as  models,  and 
requires  that  the  employer’s  program  be 
of  a  quality  similar  to  those  programs. 

Of  course,  the  employer  may  send 
employees  to  these  schools  for 
appropriate  training.  As  an  alternative, 
training  programs  developed  by  other 
institutions  or  the  employer  may  be  used 
if  they  are  of  simileu'  quality. 

The  organizational  statement  required 
by  paragraph  (b)(1)  of  the  final  standard 
must  identify  &e  functions  that  the  fire 
brigade  is  expected  to  perform.  Using 
this  information,  and  in  consultation 
with  the  employees  where  possible,  the 
employer  is  required  by  paragraph  (c)(1) 
to  design  a  training  program  which  will 
be  consistent  with  the  performance  of 
these  functions.  There  are  many 
excellent  sources  of  information 
available  which  may  be  helpful  in 
developing  a  training  program  that 
meets  the  needs  of  a  particular 
workplace  fire  brigade.  These  sources 
include  publications,  seminars,  and 
courses  offered  by  universities  and  fire 
training  organizations,  as  well  as 
information  contained  in  the  appendix 
to  the  fire  brigade  standard. 

There  are  also  excellent  training 
courses  offered  by  such  facilities  as 
Texas  A  and  M  University,  Delaware 
State  Fire  School,  Lamar  University,  and 
Reno  Fire  School,  that  deal  with  those 
unique  hazards  which  may  be 
encountered  by  fire  brigades  in  the  oil 
and  chemical  industry.  These  schools 
and  others  also  offer  excellent  training 
courses  which  would  be  beneficial  to 
fire  brigades  in  other  types  of  industries. 
These  courses  should  be  a  continuing 
part  of  the  training  program  and 
employers  are  strongly  encouraged  to 
take  advantage  of  these  excellent 
resources. 

As  discussed  previously,  it  would  be 
difficult  for  OSHA  to  mandate  specific 


training  requirements  for  all  types  of  fire 
brigades.  However,  in  order  to  develop  a 
training  program  which  will  be 
commensurate  with  the  functions  that 
the  fire  brigade  is  expected  to  perform 
(i.e.,  those  fimctions  specified  in  the 
organizational  statement),  the  following 
basic  elements  of  a  training  program 
should  be  considered. 

All  fire  brigade  members  should  be 
familiar  with  exit  facilities,  location  and 
emergency  escape  routes  for 
handicapped  workers,  and  the 
workplace  “emergency  action  plan.” 

In  addition,  brigade  members  who  are 
expected  to  control  and  extinguish  fires 
in  the  incipient  stage  shall,  at  a 
minimum,  be  trained  in  the  use  of  the 
fire  extinguishers,  standpipes,  and  other 
fire  equipment  they  are  assigned  to  use. 
They  should  also  be  aware  of  first-aid 
medical  procedures  and  procedures  for 
dealing  with  special  hazards  to  which 
they  may  be  exposed.  Training  and 
education  will  usually  include  both 
classroom  instruction  and  actual 
operation  of  the  equipment  under 
simulated  emergency  conditions. 
Training  must  be  conducted  at  least 
annually,  as  specified  in  §  1910.156(c)(2), 
but  some  functions  should  be  reviewed 
more  often.  As  noted  earlier,  the  term 
“training",  as  used  in  Subpart  L,  refers 
to  hands-on  training. 

In  addition  to  the  above  training,  fire 
brigade  members  who  are  expected  to 
perform  emergency  rescue  and  interior 
structural  fire  fighting  must,  at  a 
minimum,  be  familiar  with  the  proper 
techniques  in  rescue  and  fire 
suppression  procedures.  Training  and 
education  should  include  fire  protection 
courses,  classroom  training,  simulated 
fire  situations  including  “wet  drills"  and, 
when  feasible,  extinguishment  of  actual 
mock  fires.  As  specified  in 
§  1910.156(c)(2)  of  the  final  standard,  the 
frequency  of  education  must  be  at  least 
quarterly,  with  training  being  conducted 
at  least  annually.  However,  some  drills 
or  classroom  instruction  should  be 
conducted  as  often  as  monthly  or  even 
weekly  to  maintain  the  proficiency  of 
fire  brigade  members. 

The  above  recommendations  should 
not  be  considered  to  include  all  of  the 
necessary  elements  for  a  complete 
comprehensive  training  program.  Other 
elements  of  the  training  program  must 
reflect  those  duties  the  fire  brigade  is 
expected  to  perform  as  determined  by 
the  specific  workplace. 

As  discussed  previously,  testimony 
presented  at  the  hearings  indicated  that 
not  only  was  existing  training 
inadequate,  but  it  was  also  affected  by 
such  factors  as  days-off  and  vacations. 
Because  of  these  factors,  fire  brigade 
members  often  did  not  receive  training 
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before  actually  performing  fire  brigade 
emergency  activities.  Testimony  and 
comments  support  the  concept  that  fire 
brigade  members  must  receive  training 
before  performing  emergency  activities. 
For  instance,  one  commenter  (Ex.  7:  26] 
remarked:  “Mention  should  be  made 
that  members  obtain  hands-on  training 
prior  to  full  brigade  membership." 

OSHA  agrees  with  this  concept.  No 
matter  how  good  a  training  program  is,  it 
is  useless  imless  fire  brigade  members 
receive  the  training  before  they  have  to 
actually  perform  fire  brigade  emergency 
activities. 

OSHA  also  received  comments  which 
suggested  that  fire  brigade  leaders  and 
training  instructors  receive  training 
which  is  more  comprehensive  than  the 
general  membership  of  the  fire  brigade 
(Ex.  7: 158;  162;  171;  184).  For  example, 
one  commenter  (Ex.  7: 171  p.  1)  said: 

You  spell  out  that  training  will  take  place, 
but  no  where  (sic]  do  you  state  who  (or  what 
qualifications)  will  do  the  training.  It  is  my 
recommendation  that  a  paragraph  be  added 
that  states  that  the  trainer  shall  meet  the 
minimum  Level  1  of  NFPA 1041 — Professional 
Qualifications — Fire  Service  Instructor.  This 
would  provide  a  minimum  verification  that 
the  instructor  has  minimum  teaching  akills. 

Another  commenter  (Ex.  7: 184  p.  2) 
added: 

While  we  agree  that  employers  shall  train 
as  outlined  in  this  section,  we  feel  that  the 
individual  doing  the  training  should  meet  the 
qualifications  of  NFPA-1041  Level  I,  which  is 
instructor  training.  This  is  to  ensure  that  the 
brigade  members  are  being  trained  by 
qualified  personnel. 

OSHA  agrees  that  training  instructors 
must  receive  a  higher  level  of  training 
and  education  than  the  fire  brigade 
members  they  will  be  teaching.  This 
includes  being  more  knowledgeable 
about  the  functions  to  be  performed  by 
the  fire  brigade  arid  the  hazards 
involved.  The  instructors  should  be 
qualified  to  train  fire  brigade  members 
and  demonstrate  skills  in 
communication,  methods  of  teaching, 
and  motivation. 

The  level  of  training  for  fire  brigade 
training  instructors  will  vary  according 
to  the  type  of  fire  brigade  in  the 
workplace  and  the  nature  of  workplace 
hazards.  Therefore,  OSHA  is  not 
mandating  specific  qualifications  for  fire 
brigade  training  instructors.  However, 
publications  fiom  the  International  Fire 
Service  Training  Association,  the 
National  Fire  Protection  Association 
(NFPA-1041),  the  International  Society 
of  Fire  Service  Instructors,  and  other  fire 
training  organizations  are  excellent 
sources  which  can  be  consulted  for 
recommendations. 

OSHA  also  believes  that  it  is 
imperative  that  fire  brigades  have 


competent  leadership  and  supervision.  It 
is  important  for  those  who  supervise  the 
fire  brigade  during  emergency 
situations,  such  as  fire  brigade  chiefs 
and  leaders,  to  receive  the  necessary 
training  and  education  for  supervising 
fire  brigade  activities  during  these 
hazardous  and  stressful  situations. 

For  the  same  reasons  as  noted  above, 
OSHA  is  also  not  mandating  specific 
qualifications  or  training  requirements 
for  fire  brigade  members  with  leadership 
responsibihties.  However,  these  fire 
brigade  leaders  should  demonstrate 
skills  in  strategy  and  tactics,  fire 
suppression  and  prevention  techniques, 
leadership  principles,  pre-fire  planning, 
and  safety  practices.  It  is  again 
suggested  that  fire  service  training 
sources  be  consulted  for  determining  the 
kinds  and  level  of  training  which  are 
necessary  for  those  with  fire  brigade 
leadership  responsibilities. 

In  summary,  it  is  the  position  of 
OSHA  that  training  and  education  must 
be  commensurate  with  those  duties  and 
functions  that  fire  brigade  members  are 
expected  to  perform,  and  such  training 
and  education  must  be  provided  before 
brigade  members  actually  perform  fire 
brigade  emergency  activities. 
Additionally,  fire  brigade  leaders  and 
training  instructors  must  be  provided 
training  and  education  which  is  more 
comprehensive  than  that  provided  to  the 
general  membership  of  the  fire  brigade. 

Accordingly,  paragraph  (c)(1)  of  the 
final  standard  requires  training  and 
education  to  be  provided  before  fire 
brigade  members  perform  fire  brigade 
emergency  activities.  This  paragraph 
also  requires  that  fire  brigade  leaders 
and  training  instructors  be  provided 
with  training  and  education  which  is 
more  comprehensive  than  that  of  the 
general  membership  of  the  fire  brigade. 

Paragraph  (c)(2)  of  the  proposal 
required  that  training  be  conducted 
frequently  enough  to  assure  that 
assigned  duties  and  functions  are 
performed  satisfactorily  and  in  a  safe 
manner  so  as  not  to  endanger  fire 
brigade  members  or  other  employees.  It 
also  specified  that  training  be  conducted 
at  least  annually. 

The  intent  of  this  performance  type 
requirement  was  to  recognize  that 
different  types  of  fire  brigades  will 
require  different  frequencies  of  training. 
For  example,  annual  hands-on  training 
may  be  adequate  for  those  fire  brigades 
who  use  extinguishers  or  small  hose 
systems  to  extinguish  fires  in  the 
incipient  stage.  However,  for  those  fire 
brigades  expected  to  perform  interior 
structural  fire  fighting,  hands-on  training 
may  need  to  be  conducted  more 
frequently  than  annually. 


OSHA  specified  annual  training  to 
describe  the  absolute  minimum 
firequency  of  training  for  the  simplest 
fire  brigade  duties.  In  accordance  with 
paragraph  (c)(l],  however,  the  type, 
amount,  and  frequency  of  training  and 
education  must  also  be  commensurate 
with  those  duties  and  functions  that  fire 
brigade  members  are  expected  to 
perform.  It  was  OSHA’s  intention  that 
such  training  and  education  might  well 
have  to  be  given  at  intervals  much 
shorter  than  one  year.  However,  this 
was  not  clear  to  some  commenters.  For 
instance,  OSHA  received  comments 
which  stated  that  annual  training  may 
be  adequate  for  some  fire  brigades,  but 
not  nearly  frequent  enough  for  other  fire 
brigades.  Many  commenters  were 
concerned  that  if  the  minimum 
frequency  of  training  was  specified  as 
annually,  then  only  annual  training 
would  be  provided  to  fire  brigade 
members,  regardless  of  the  type  of  fire 
brigade  or  the  type  of  functions  the  fire 
brigade  was  expected  to  perform.  From 
this  perspective,  these  commenters 
believed  that  just  specifying  annual 
training  as  a  minimum  was  not  adequate 
(Ex.  7:  26;  123;  158;  161;  176;  184). 

Some  commenters  (Ex.  7:  75;  153;  176) 
believed  that  some  type  of  training  or 
education  should  be  conducted  at  least 
quarterly  for  those  fire  brigade  members 
who  are  expected  to  perform  interior 
structural  fire  fighting.  The  quarterly 
training  or  education  may  consist  of 
hands-on  training,  pre-fire  planning 
exercises,  classes  in  the  use  of  self- 
contained  breathing  apparatus, 
discussion  of  special  hazards  in  the 
workplace,  etc.  OSHA  agrees  with  these 
commenters.  Based  on  the  record  (Ex.  7: 
26;  75;  123;  153;  158;  161;  176;  184),  it  is 
OSHA’s  conclusion  that  hands-on 
training  must  be  conducted  at  least 
aimually  for  all  fire  brigade  members 
and  that  some  type  of  training  or 
education  session  must  be  provided  at 
least  quarterly  to  those  fire  brigade 
members  who  are  expected  to  perform 
interior  structural  fire  fighting. 

Therefore,  §  1910.156  (c)(2)  of  the  final 
standard  has  been  modified  accordingly. 

Paragraph  (c)(3)  of  the  proposal 
required  hands-on  training  for  fire 
brigade  members.  The  definition  for 
“training”  in  the  final  standard  and  final 
paragraph  (c)(2)  of  §  1910.156  have  been 
revised  to  clearly  indicate  that  any 
requirement  for  training  means  hands- 
on  training.  Therefore,  proposed 
paragraph  (c](3]  is  no  longer  necessary 
to  specify  hands-on  training  and  has 
been  deleted  from  the  final  standard. 

A  new  paragraph  (c)(3)  has  been 
added  that  cites  training  and  education 
programs  provided  by  several 
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recognized  institutions  as  models,  and 
requires  that  the  employer’s  program  be 
of  a  quality  similar  to  those  programs. 
These  institutions’  training  and 
education  programs  are  cited  only  as 
examples.  As  an  alternative,  training 
and  education  programs  developed  by 
other  institutions  or  the  employer  may 
be  used  if  they  are  of  similar  quality. 

Paragraph  (c](4]  of  the  proposal 
required  that  employers  inform  fire 
brigade  members  about  special  hazards 
in  the  workplace.  Such  locations  as 
storage  and  use  areas  of  flammable 
liquids  and  gases,  toxic  chemicals, 
radioactive  substances,  and  water- 
reactive  substances,  can  pose  difficult 
problems  if  6re  brigade  members  do  not 
know  of  the  existence  of  these  special 
hazards  or  do  not  receive  pre-fire 
instruction  as  to  what  actions  to  take.  It 
is  imperative  that  fire  brigade  members 
be  trained  in  handling  these  special 
hazards  as  well  as  keeping  abreast  of 
any  changes  that  occur  in  relation  to 
these  special  hazards. 

All  of  the  comments  OSHA  received 
supported  this  requirement. 

Additionally,  two  commenters  (Ex.  7: 

153;  168)  suggested  that  OSHA  require 
the  development  and  dissemination  of 
written  procedures  to  describe  actions 
to  be  taken  in  situations  involving  these 
special  hazards.  OSHA  agrees  with 
these  comments.  Written  procedures 
will  make  it  clearer  exactly  what  actions 
fire  brigades  members  are  to  take  with 
respect  to  these  hazards  during 
emergencies.  Written  procedures  will 
also  be  valuable  for  training  and  pre-fire 
planning  exercises. 

Therefore,  this  paragraph  (final 
paragraph  (c](4})  remains  the  same  as 
that  proposed  with  the  exception  that 
written  procedures  are  required  to  be 
developed  to  describe  the  actions  which 
are  to  be  taken  during  emergencies 
involving  special  hazards.  'These  written 
procedures  are  to  be  made  available  to 
fire  brigade  members  and  must  be 
included  in  the  training  and  education 
program. 

Fire  fighting  equipment:  Paragraph 
.  (d).  This  paragraph  of  the  proposal 
required  fire  fighting  equipment  to  be 
maintained  and  periodically  inspected 
to  assure  the  safe  operational  condition 
of  the  equipment.  Fire  fighting 
equipment  may  include  protective 
clothing,  ladders,  tools,  and  nozzles 
used  by  fire  brigade  members  for  fire 
fighting  purposes. 

OSHA  received  comments  (Ex.  7: 128; 
176)  which  suggested  that  a  time  interval 
be  specified  for  the  inspection  of  fire 
fighting  equipment.  One  commenter  (Ex. 
7: 176)  stated  that  the  term 
’’periodically”  is  too  vague  to  assure 
that  fire  fighting  equipment  will  be 


adequately  maintained.  OSHA  agrees 
with  this  comment  and  believes  that  fire 
fighting  equipment  must  be  inspected  at 
least  annually.  Annual  inspections  are 
consistent  with  section  1910.158  which 
requires  annual  inspection  for  standpipe 
systems.  OSHA  believes  that,  with  the 
exception  of  portable  fire  extinguishers 
and  respirators  which  are  required  to  be 
inspected  monthly,  annual  inspection  of 
fire  fighting  equipment  is  necessary  to 
assure  that  the  equipment  will  be 
adequately  maintained. 

Accordingly,  paragraph  (d)  of  the  final 
standard  has  been  changed  to  require 
fire  fighting  equipment  to  be  inspected 
at  least  annually. 

As  discussed  before,  testimony  given 
at  the  hearings  described  instances 
where  fire  fighting  equipment  was 
inadequate  and/or  poorly  maintained. 
OSHA  believes  that  these  conditions 
must  be  corrected  whenever  they  are 
discovered  during  the  inspection  and 
maintenance  procedures  required  by 
this  paragraph. 

Another  commenter  (Ex.  7: 153) 
suggested  that  OSHA  require  fire 
fighting  equipment  which  is  found  to  be 
defective  be  removed  from  service. 

OSHA  agrees  with  this  comment.  If 
fire  fighting  equipment  is  found  to  be 
damaged  or  imserviceable,  it  must  be 
removed  from  service  and  replaced  to 
prevent  fire  brigade  members  from  using 
unsafe  equipment  by  mistake. 

Accordingly,  the  following  sentence  ' 
has  been  added  to  paragraph  (d): 

Fire  fighting  equipment  that  is  in  damaged 
or  unserviceable  condition  shall  be  removed 
from  service  and  replaced. 

Protective  clothing:  Paragraph  (e). 

This  paragraph  contains  requirements 
for  protective  clothing  to  be  worn  by  fire 
brigade  members  when  performing 
interior  structural  fire  fighting.  Several 
commenters  (Ex.  7: 30;  33;  64;  181) 
misunderstood  this  paragraph.  They 
believed  that  the  protective  clothing 
requirements  applied  to  all  fire  brigade 
members.  That  is  not  the  intent  of  this 
paragraph.  The  protective  clothing 
requirements  apply  only  to  fire  brigade 
members  performing  interior  structural 
fire  fighting;  the  requirements  do  not 
apply  to  those  fire  brigade  members 
who  only  fight  fires  in  the  incipient 
stage. 

Therefore,  paragraphs  (e)(l)(i)  and 
(e)(l)(ii)  of  the  proposal  have  been 
consolidated  as  paragraph  (e)(l)(i)  of  the 
final  standard  and  minor  editorial 
changes  have  been  made  to  clarify  that 
the  requirements  for  protective  clothing 
apply  only  to  those  fire  brigade 
members  who  perform  interior  structural 
fire  fighting.  Additionally,  the  proposed 
effective  date  of  July  1, 1980,  has  been 


changed  to  July  1, 1981.  The  additional 
time  will  permit  a  smoother  transition  to 
the  use  of  the  new  equipment  by 
allowing  additional  time  for  purchasing 
of  the  equipment. 

Paragraph  (e)(l)(iii)  of  the  proposal 
required  protective  clothing  which 
protects  the  head,  body  and  extremities, 

“.  .  .  and  consists  of  at  least  the 
following  components:  foot  and  leg 
protection;  hand  protection;  body 
protection;  eye,  face  and  head 
protection.” 

While  some  comments  (Ex.  7: 119;  168) 
stated  that  this  listing  of  specific 
components  is  redundant,  OSHA  has 
retained  the  phrase  in  paragraph 
(e)(1)  (ii)  in  the  final  standard  to  make 
the  reference  to  the  following  provisions 
of  paragraph  (e)  clearer. 

Paragraph  (e)(2)  of  the  proposal 
contained  requirements  for  foot  and  leg 
protection.  OSHA  received  several 
comments  (Ex.  7: 139;  195),  (Ex.  23:  231) 
which  pertained  to  the  300  pounds  static 
force  penetration  resistance  of  foot 
protection. 

One  commenter  (Ex.  23:  231) 
supported  the  proposed  300  pounds 
penetration  resistance.  Another 
commenter  (Ex.  7: 195  p.  1)  stated: 

Since  a  fire  fighter  dressed  in  turn  out  gear 
is  likely  to  weigh  well  in  excess  of  200 
poimds,  a  minimum  penetration  resistance  of 
400  poimds  should  be  required  instead  of  300 
pounds  as  now  specified  in  this  paragraph. 
Recent  testing  done  under  contract  for 
NIOSH  demonstrated  that  most  of  the 
footwear  specimens  evaluated  could  easily 
surpass  the  400  pound  minimum. 

The  reason  that  OSHA  specified  300 
pounds  penetration  resistance  in  the 
proposal  was  to  take  into  account  the 
weight  of  a  fire  brigade  member 
(approximately  200  pounds)  combined 
with  the  weight  of  the  equipment  worn 
and  carried  (approximately  100  pounds). 
Specifying  this  300  pounds  penetration 
resistance  was  intended  to  provide 
protection  for  the  feet  when  stepping  on 
nails  or  other  sharp  objects.  OSHA 
believes  that  300  pounds  penetration 
resistance  is  adequate  as  a  minimum  for 
providing  this  protection  in  the  absence 
of  injury  data  which  would  support  a 
higher  value. 

Accordingly,  the  requirements  contained 
in  paragraph  (e)(2)  of  the  final  standard 
have  not  been  changed  from  those 
proposed.  The  metric  equivalent  for  300 
pounds  of  static  force  (1300  N)  has  been 
included  for  informational  purposes. 

Paragraph  (e)(3)  contains 
requirements  for  body  protection.  OSHA 
proposed  in  this  paragraph  that  fire- 
resistive  coats  and  trousers  be  at  least 
equivalent  to  the  requirements 
contained  in  the  NFPA 1971  standard 
(1975),  “Protective  Clothing  for 
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Structural  Fire  Fighting",  with  certain 
permissible  variations  in  those 
requirements. 

All  of  the  comments  OSHA  received 
with  respect  to  this  paragraph  agreed 
that  fire-resistive  coats  should  be  at 
least  equivalent  to  those  meeting  the 
NFPA 1971  standard.  However  several 
commenters  disagreed  with  the 
proposed  permissible  variations  from 
the  NFPA  1971  standard. 

The  first  proposed  permissible 
variation  from  the  NFPA  1971  standard 
was: 

Liner  may  be  detachable  but  the  shell  is 
not  permitted  to  be  worn  without  the  liner 
while  performing  interior  structural  fire 
fighting. 

Several  commenters  (Ex.  7: 45;  93;  161; 
175)  disagreed  with  this  variation 
because  they  believed  that  if  the  liner  is 
detachable,  there  is  a  possibility  that  the 
outer  shell  would  be  worn  without  the 
liner.  For  example,  one  commenter  (Ex. 

7:  93  pp.  8-9)  asserted: 

The  probability  that  an  employee  will  take 
the  time  to  look  for  and  install  a  liner  which 
is  detached  from  its  shell  is  minimal. 

Allowing  this  variation,  therefore,  increases 
the  probability  of  employee  injury. 

Another  commenter  (Ex.  7: 161  p.  9) 
remarked:  "If  it  (liner)  is  designed  to  be 
detachable,  the  outer  shell  will  be  worn 
without  it.  This  could  result  in  needless 
injury.” 

OSHA  proposed  this  variation  in 
order  to  facilitate  cleaning  of  the  fire- 
resistive  coat.  However,  OSHA  agrees 
with  fiiese  commenters  that  allowing  the 
liner  to  be  detachable  could  result  in  fire 
brigade  members  wearing  the  outer  shell 
of  the  fire-resistive  coat  without  the 
liner.  The  liner  provides  a  very 
important  function  of  helping  to  protect 
the  body  from  radiant  heat,  and  it  is 
imperative  that  the  liner  be  attached  to 
the  fire-resistive  coat  when  fire  brigade 
members  perform  interior  structural  fire 
fighting. 

Therefore,  the  proposed  provision 
which  would  have  allowed  liners  to  be 
detachable,  has  been  deleted  from  this 
paragraph  of  the  final  standard. 
However,  it  is  permissible  to 
permanently  attach  the  lining  to  the 
outer  shell  material  by  stitching  in  one 
area  such  as  at  the  neck.  Fastener  tape 
or  snap  fasteners  may  be  used  to  secure 
the  rest  of  the  lining  to  the  outer  shell  to 
facilitate  cleaning.  Additionally, 
“permanent  lining”  does  not  refer  to  a 
winter  liner  which  is  a  detachable  extra 
lining  used  to  give  added  protection  to 
the  wearer  against  the  effects  of  cold 
weather  and  wind. 

The  second  permissible  variation 
proposed  by  OSHA  would  have  allowed 
ventilation  openings  in  the  fire-resistive 


coat  in  order  to  achieve  increased 
ventilation  of  trapped  body  heat. 

Several  commenters  disagreed  with 
this  variation,  because  they  believed 
that  ventilation  openings  would  not 
significantly  enhance  the  wearer’s 
comfort  and  might  adversely  affect  the 
protective  capability  of  the  garment.  For 
example,  one  commenter  stated  (Ex.  7: 

93  p.  9): 

As  the  protective  capability  of  a  garment  is 
significantly  reduced  in  ventdation  areas,  the 
size  and  location  of  such  openings  should  be 
limited.  Innovations  for  improved  ventilation 
can  be  achieved  within  the  NFPA  1971 
standard  guidelines  without  compromising 
the  protective  capability  of  turnout  apparel. 

Another  commenter  (Ex,  7: 161  p.  9) 
remarked: 

This  exception  should  be  deleted  as  U.S. 
Army  Natick  Lab's  studies  done  on  protective 
clothing  have  shown  that  openings  that 
pierce  the  outer  shell  and  vapor  barrier  do 
not  aid  in  ventilation  for  the  wearer’s  comfort 
unless  such  openings  are  of  50  or  60  percent 
of  the  total  coat  area.  Also,  openings  into  the 
coat  can  cause  an  additional  safety  hazard  as 
they  can  let  in  super-heated  air  and  gases. 

OSHA  did  not  recieve  any 
information  which  supported  the 
position  that  the  use  of  ventilation 
openings  would  enhance  a  wearer’s 
comfort.  In  view  of  these  factors,  OSHA 
has  decided  to  delete  this  variation  from 
the  final  standard. 

The  third  permissible  variation 
proposed  by  OSHA  concerned  tearing- 
strength  of  the  outer  shell  material  of 
fire-resistive  coats.  Based  on  the 
California  Occupational  Safety  and 
Health  (Cal-OSHA)  Standards  in  effect 
at  the  time.  OSHA  proposed  that  the 
tearing-strength  be  a  minimum  of  eight 
pounds  in  any  direction.  This  varies 
from  the  NFPA  1971  standard  which 
specifies  a  minimum  of  22  pounds. 

The  NFPA  1971  standard  referenced 
by  OSHA  in  the  proposal  specified  that 
tearing-strength  be  determined  by 
ASTM  Method  D  2263,  which  is  known 
as  the  Trapezoid  method.  One  of  the 
comments  OSHA  received  (Ex.  7:  86) 
suggested  that  the  Elmendorf  method  be 
specified  for  determining  tearing- 
strength  rather  than  the  Trapezoid 
method.  This  commenter  asserted  that 
the  method  commonly  used  in  the  textile 
testing  facilities  is  the  Elmendorf 
method  rather  than  the  Trapezoid 
method.  The  commenter  stated  in  part 
(Ex.  7:  86  p.  2): 

Specifically,  our  objection  to  this  section  is 
the  designation  of  a  test  method  not 
commonly  used  in  textile  testing  to  determine 
strength.  It  is  necessary  to  point  out  that  if 
the  method  is  changed,  for  example,  as  we 
proposed  to  the  Elmendorf  method, 
consideration  for  redefinition  of  the  value 
must  be  made. 


OSHA  also  received  contradictory 
comments  with  respect  to  the  proposed 
tearing-strength  value  of  eight  pounds. 
Several  commenters  (Ex.  7:  45;  93;  153; 

161)  objected  to  decreasing  the  minimum 
tearing  strength  value  from  22  pounds  to 
eight  pounds  in  any  direction  (including 
warp  and  filling  direction).  These 
comments  suggested  that  there  is  no 
evidence  to  in^cate  that  an  eight  pound 
tearing-strength  would  be  adequate  for 
fire  fighter  safety. 

Data  from  a  1972  National  Bureau  of 
Standards  (NBS)  study  of  a  fire  fighter 
turnout  coats  (NBS  Report  10  489)  was 
used  as  a  basis  for  many  of  the 
comments.  Data  from  this  NBS  report 
showed  that  many  fabrics  can  exceed  a 
30  pound  tearing-strength  in  the  warp 
direction  and  10  pounds  in  the  filling 
direction.  Thus,  Ais  data  has  been  used 
as  the  basis  for  arguments  in  favor  of 
higher  tearing-strength  requirements 
than  that  proposed  (Ex.  7: 93).  However, 
tears  are  generally  propagated  along  the 
weakest  cfirection  of  a  fabric.  Therefore, 
actual  fabric  performance  may  be  better 
gauged  by  the  measurements  in  the 
filling  direction,  which  is  the  weakest 
direction.  Using  this  approach,  the  10 
pound  limit  found  in  the  NBS  report  is 
much  closer  to  the  eight  pounds 
proposed  by  OSHA  Aan  to  the  NFPA  22 
pound  limit 

One  commenter  (Ex.  23:  232)  used 
data  from  the  same  NBS  report  to 
support  the  proposed  eight  pound 
minimum  tearing-strength.  This 
commenter  stated  that  nothing  in  the 
NBS  report  was  said  about  the  coats 
examined  being  deficient  in  safety  or 
performance  characteristics.  This 
commenter  suggested  that  the  data 
contained  in  the  NBS  report  provided  a 
valid  base  for  determining  minimum 
acceptable  values.  This  commenter 
further  stated  (in  attachment  p.  2): 

Analysis  of  the  data  for  new  coats  would 
allow  setting  a  minimum  strength  of  17  lbs.  in 
the  warp  and  7  lbs.  in  the  filling  direction. 

In  view  of  the  contradictory  comments 
and  information  received,  OSHA 
included  in  the  June  1, 1979,  Hearing 
Notice  (Ex.  21)  a  request  for  written 
comments  concerning  this  issue.  OSHA 
believed  that  further  written  comments 
might  assist  the  the  agency  in  clarifying 
and  resolving  this  issue. 

Additionally,  OSHA  contracted  with 
Dr.  Robert  H.  Barker,  an  expert  in  textile 
testing,  to  assist  the  agency  in  resolving 
issues  related  to  fire-resistive  coats. 

This  contract  specified  that  physical 
test  data  be  developed  to  characterize 
the  various  fabrics  and  other  materials 
currently  in  use  and  accepted  by  the  fire 
service  as  adequate  for  utilization  in 
outer  shells  of  fire-resistive  coats  which 


60678  Federal  Register  /  Vol.  45,  No.  179  /  Friday.  September  12,  1980  /  Rules  and  Regulations 


are  to  be  worn  by  fire  brigade  members 
when  performing  interior  structural  fire 
fighting.  Physical  properties  examined 
were  tearing-strength,  flame  resistance, 
and  heat  resistance.  The  contract  also 
specified  that  a  comparison  be  made 
between  the  Elmendorf  and  Trapezoid 
test  methods.  Dr.  Barker’s  report  is 
contained  in  exhibit  78. 

A  total  of  22  samples  (12  fabric 
samples  and  10  coat  samples)  were 
obtained  and  evaluated  in  the 
laboratory.  These  samples  consisted  of 
as  many  different  materials  as  possible 
(both  natural  fiber  and  synthetic  fiber) 
which  are  currently  used  in  turnout 
coats  and  which  the  fire  service  finds  to 
be  acceptable.  In  addition,  samples  of 
used  turnout  coats  were  tested  so  that 
levels  of  protection  could  be  evaluated 
in  coats  which  have  been  in  service  for 
some  time  but  which  are  still  considered 
acceptable. 

Measurements  of  tearing-strength 
were  made  in  the  weakest  direction 
only.  It  is  interesting  to  note  that  of  the 
12  fabric  samples  tested,  only  two  met 
the  22  pound  tearing-strength  criteria 
specified  in  NFPA 1971.  Dr  Barker  stated 
in  his  report  (Ex.  78:  p.  8): 

Consideration  of  the  data  in  Table  1  leads 
further  to  the  conclusion  that  not  only  are  test 
results  rather  unpredictable,  but  there  is  also 
a  rather  wide-spread  failure  of  both  the  new 
and  used  turnout  coat  fabrics  when  judged  by 
the  22-pound  requirement  in  the  trapezoid 
test  as  specified  by  NFPA  1971.  This  coupled 
with  the  fact  that  each  of  the  fabric  types  has 
a  constituency  among  active  fire  fighters  who 
consider  that  these  fabrics  are  not  only 
acceptable  but  actually  preferable  for  use  in 
turnout  coats,  leads  to  the  conclusion  that  the 
22  pound  requirement  is  excessively  high.  If 
an  eight  pound  requirement  based  on  the 
Trapezoid  test  were  invoked  as  proposed  by 
OSHA,  it  would  appear  that  less  than  5 
percent  of  the  ciurent  fabric  mix  would  be 
removed  from  use  in  turnout  coats  for 
industrial  fire  brigades.  It  would  also  appear 
that  the  minimum  acceptable  value  could  be 
raised  slightly  above  eight  poimds  without 
seriously  restricting  the  number  of  fabrics 
available  for  use  in  turnout  coats,  but  there  is 
no  evidence  that  such  an  increase  would 
produce  any  significant  benefit  in  terms  of 
increased  safety  levels. 

Dr.  Barker’s  report  concluded  that  the 
22  pound  requirement  (Trapezoid 
method)  incorporated  in  NFPA  1971  is 
excessive,  and  the  value  of  eight  pounds 
(Trapezoid  method)  proposed  by  OSHA 
appears  to  be  more  reasonable. 

Additionally,  when  comparing  the 
Elmendorf  test  method  wi  A  the 
Trapezoid  test  method.  Dr.  Barker  found 
little  or  no  correlation  between  the 
values  obtained  from  the  two  test 
methods  (Ex.  78  p.  7).  It  has  also  been 
asserted  (Ex.  23:  238  pp.  2-3)  that  test 
reproducibility  is  best  afforded  by  the 


Trapezoid  method.  Therefore.  OSHA 
does  not  belive  it  would  be  meaningful 
to  specify  the  Elmendorf  method  instead 
of.  or  in  addition  to.  the  Trapezoid 
method  for  determining  tearing-strength. 

After  consideration  of  all  of  the 
comments,  test  data,  and  information 
received.  OSHA  has  concluded  that  the 
minimum  tearing-strength,  as 
determined  by  the  Trapezoid  method, 
should  be  a  minimum  of  eight  pounds  in 
any  direction  since  this  is  Ae  value 
which  will  provide  the  minimum  level  of 
protection  needed  by  the  wearer. 

Hie  results  of  Dr.  Barker’s  report  were 
helpful  to  OSHA  in  reviewing  and 
evaluating  the  record,  and  reinforced  the 
choice  of  the  eight  pound  value 
proposed  by  OSHA.  The  final 
determination  of  eight  pounds  tearing- 
strength  is  supported  both  by  Dr. 

Barker’s  report  and  by  the  additional 
information  submitted  to  the  record,  as 
well  as  by  the  data  available  to  OSHA 
at  the  time  of  the  proposal. 

It  was  brought  to  the  attention  of 
OSHA  (Ex.  7:  86).  (Ex.  23:  232).  (Ex.  78) 
that  the  Trapezoid  method.  ASTM 
Method  D2263.  is  no  longer  contained  in 
the  “Annual  Book  of  ASTM  Standards.’’ 
However,  the  Trapezoid  method  is 
contained  in  Federal  Test  Method 
Standard  191.  Method  5136.  “Strength  of 
Cloth.  Tearing;  Trapezoid  Method.” 
Instead  of  incorporating  Federal  Test 
Method  Standard  191.  Method  5136  by 
reference.  OSHA  has  decided  to  add  a 
new  appendix  (Appendix  E)  to  contain 
test  methods  required  in  paragraph  (e) 
of  this  section. 

Accordingly,  this  paragraph  of  the 
final  standard  will  permit  a  variation 
from  the  NFPA  1971  standard  with 
respect  to  tearing-strength.  This 
variation  states: 

(A)  Tearing-strength  of  the  outer  shell  shall 
be  a  minimum  of  eight  pounds  in  any 
direction  when  tested  in  accordance  with 
paragraph  (2)  of  Appendix  E. 

The  fourth  proposed  variation  from 
the  NFPA  1971  standard  concerned 
criteria  for  flame  resistance.  The  criteria 
proposed  by  OSHA  was  based  on  the 
Cal/OSHA  standards  in  effect  at  the 
time.  Specifically.  OSHA  proposed  that 
criteria  for  flame  resistance  be: 

Maximum  after-flame — 2.0  seconds. 

Maximum  after-glow— 4.0  seconds. 

Average  char  length — 6.0  inches. 

Criteria  for  flame  resistance  specified 
in  the  NFPA  1971  (1975)  standard  is: 

Char  length  (max.)— 4.0  inches. 

After-flame  (max.) — 2.0  seconds. 

One  commenter  (Ex.  7: 177).  in  support 
of  the  6-inch  average  char  length,  stated 
that  the  difference  between  the  4-inch 
maximiun  char  length  and  the  6-inch 


average  char  length  means  little  in  terms 
of  the  thermal  protective  characteristics 
of  the  fabric.  This  commenter  also 
stated  that  a  4-inch  maximum  char 
length  can  be  easily  attained,  but  would 
require  substantially  more  chemical 
treatment  and  production  control  to 
achieve,  and  such  measures  would  not 
really  provide  any  significant  added 
protection. 

There  were  other  commenters  (Ex.  7: 

45;  93;  161)  who  objected  to  this 
variation.  For  example,  one  commenter 
(Ex.  7: 93  p.ll)  remarked: 

We  see  no  basis  for  these  changes  from  the 
current  NFPA  specifications  and, 
furthermore,  do  not  understand  why  the 
NFPA  values  were  adopted  in  the  proposed 
flame  resistance  requirements  for  gloves  but 
not  for  outer  shells.  The  NFPA  specification 
for  a  4-inch  average  char  length  was  based 
on  NBS  recommendations.  This  value  should 
be  adopted  for  both  outer  shells  and  gloves. 

The  flame  resistance  tests  performed 
by  Dr.  Barker  (Ex.  78)  found  ^at  all  of 
the  turnout  coat  fabrics,  except  the 
untreated  cottons,  offered  good  flame 
resistance  with  short  char  lengths.  All  of 
the  fabrics  were  within  the  4-inch 
maximum  char  length  specified  in  NFPA 
1971.  Dr.  Barker  stated  that  the 
difference  in  level  of  protection  between 
fabrics  having  char  lengths  of  2. 4,  and  6- 
inches  is  negligible.  The  significant 
property  is  whether  or  not  the  fabric  is 
self-extinguishing  when  tested  under 
these  conditions.  The  only  significant 
safety  benefit  from  a  particularly  short 
char  length  is  the  added  confidence  that 
removal  of  chemical  flame  retardants  by 
wear,  laundering,  etc.,  will  be  less  likely 
to  convert  the  fabric  into  one  which  is 
no  longer  self-extinguishing. 

Dr.  Barker’s  report  (Ex.  78  p.l7) 
concluded  that: 

A  maximum  allowable  value  of  four  inches 
for  the  char  length  measured  by  Method  5903 
of  Federal  Test  Standard  191  would  appear  to 
be  reasonable  on  the  basis  of  the  currently 
used  fabrics.  No  correlation  between  char 
length  and  safety  exists  except  perhaps  for 
treated  fabrics  where  short  char  lengths 
indicate  the  presence  of  excess  flame 
retarding  chemicals  which  could  offset  losses 
which  might  occur  during  wear  or  laundry. 
However,  it  would  appear  that  the  four  inch 
char  length  retains  a  significant  safety  margin 
over  fabrics  which  are  not  self-extinguishing, 
and  it  is  recommended  that  the  four  inch 
requirement  fi'om  NFPA  1971  be  retained  in 
the  proposed  OSHA  standard.  The  use  of  a 
six  inch  maximiun  would  also  be  acceptable 
if  coupled  with  a  specification  of  flame 
retardant  durability. 

In  light  of  the  information  contained  in 
the  record.  OSHA  finds  it  appropriate  to 
adopt  a  4-inch  maximum  char  length. 

The  flame  resistance  criteria  proposed 
by  OSHA  also  specified  a  maximum 
after-glow  time  of  four  seconds.  This 
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criteria  was  based  on  the  Cal/OSHA 
standards  in  effect  at  the  time.  With 
respect  to  the  proposed  criteria  for  after¬ 
glow,  one  commenter  (Ex.  7: 93  p.ll] 
asserted: 

Neither  the  NBS  recommendations  nor  the 
NFPA  standard  have  requirements  for  after¬ 
glow  time.  After-glow  test  results  are  often 
misleading  and  have  little  meaning  in 
predicting  hazards. 

OSHA  agrees  with  this  comment  to 
the  extent  that  char  length  and  after¬ 
flame  criteria  are  more  meaningful  than 
after-glow  criteria  for  determining  the 
level  of  flame  resistance  afforded  by  a 
garment.  Since  none  of  the  conunents 
received  supported  the  proposed  criteria 
for  after-glow,  OSHA  has  decided  to 
delete  the  after-glow  criteria  from  the 
final  standard. 

Accordingly,  the  proposed  variations 
from  the  NFPA  1971  standard 
concerning  criteria  for  flame  resistance 
have  been  deleted  from  this  paragraph 
of  the  final  standard.  Criteria  for  flame 
resistance  will  be  the  same  as  specified 
in  NFPA  1971  as  follows: 

Char  length,  4.0  inches  (max.). 

After-flame  time,  2.0  seconds  (max.). 

The  last  proposed  variation  from  the 
NFPA  1971  standard  concerned  heat 
resistance.  The  NFPA  1971  standard 
does  not  permit  charring  of  the  outer 
shell  material  when  the  material  is 
tested  by  placing  it  in  a  forced  air 
laboratory  oven  at  a  temperature  of 
500°  F  for  a  period  of  five  minutes. 

However,  some  materials  may  start  to 
discolor  when  subjected  to  this  test. 

This  discoloration  may  or  may  not  be 
actual  charring.  The  intent  of  the 
proposed  variation  from  the  NFPA  1971 
standard  was  to  permit  discoloration  or 
charring  as  long  as  the  outer  shell 
material  retained  its  protective 
characteristics. 

Therefore,'OSHA  proposed  that  the 
outer  shell  and  lining  may  char  or 
discolor,  but  must  retain  their  heat 
resistive  qualities.  OSHA  only  intended 
the  variation  to  apply  to  the  outer  shell 
and  not  to  the  lining  because  it  is  the 
outer  shell  which  will  be  exposed  to 
flame  contact  The  word  “lining”  was 
inadvertently  contained  in  the  proposed 
paragraph.  Accordingly,  OSHA  has 
deleted  the  word  “lining”  from  this 
paragraph  of  the  final  standard  to 
correct  this  mistake. 

Several  commenters  objected  to  this 
variation  concerning  heat  resistance 
criteria  for  the  outer  shell  (Ex.  7: 45;  86: 
93: 161;  182).  They  especially  disliked 
the  phrase,  “must  retain  heat 
resistance."  These  commenters  stated 
that  the  term  “heat  resistance”  was 
undefined  and  left  unclear  what 
constituted  heat  resistance. 


OSHA  agrees  that  the  term  “heat 
resistance”  is  vague  unless  definitive 
criteria  are  specified  to  explain  its 
meaning. 

OSHA  received  comments  (Ex.  7: 93; 
182}  which  suggested  test  criteria  for 
determining  heat  resistance.  In  addition, 
OSHA’s  contract  with  Dr.  Barker 
specified  that  a  study  be  conducted  of 
the  “heat  resistant”  properties  of  the 
outer  shell  material  of  fire-resistive 
coats  after  several  cycles  of  testing.  Dr. 
Barker  concluded  (Ex.  78  p.  18): 

*  *  *  inclusion  of  heat  resistance  criteria 
would  be  premature  at  this  time.  Instead,  it  is 
reconunended  that  efforts  be  made  to 
institute  a  systematic  approach  to  the 
development  of  heat  resistance  test 
methodology  which  could  then  be  used  as  the 
basis  for  rational  heat  resistance  criteria. 

In  view  of  the  lack  of  supportive 
information  and  test  data,  OSHA  agrees 
that  the  inclusion  of  heat  resistance 
criteria  would  be  unwise  at  this  time. 
Since  there  is  no  acceptable  test 
methodology  for  determining  heat 
resistance  criteria,  the  final  standard 
requires  that  the  outer  shell  material  of 
fire-resistive  coats  retain  its  protective 
characteristics,  including  its  flame 
resistance  properties,  when  subjected  to 
the  “oven  test”  as  specified  in  NFPA 
1971. 

Accordingly,  the  proposed  language 
has  been  revised  in  this  paragraph  of  the 
final  standard  to  read  as  follows: 

(B)  The  outer  shell  may  discolor  but  shall 
not  separate  or  melt  when  placed  in  a  forced 
air  laboratory  oven  at  a  temperature  of  500°F 
(260°C)  for  a  period  of  five  minutes.  After 
cooling  to  ambient  temperature  and  using  the 
test  method  specified  in  paragraph  (3)  of 
Appendix  E,  char  length  shall  not  exceed  4.0 
inches  (10.2  cm)  and  after-flame  shall  not 
exceed  2.0  seconds. 

Paragraph  (e](4)  contains 
requirements  for  hand  protection. 
Paragraph  (e)(4)(i)  of  the  proposal 
specified  that  protective  gloves  or  glove 
systems  must  allow  dexterity  of  hand 
movement  and  sense  of  feel  for  objects. 

Several  commenters  (Ex.  7:  22;  89;  157) 
stated  that  the  criteria  were  subjective 
and  qualitative,  and  the  amount  of 
protection  was  not  defined. 

OSHA  wanted  to  assure  that  the 
protective  gloves  or  glove  systems 
provide  the  necessary  flexibility  to 
grasp  objects.  However,  OSHA  agrees 
that  the  proposed  criteria  were  not 
sufficient  to  be  evaluated  in  a  consistent 
manner.  Although  dexterity  is  desirable, 
the  most  important  attributes  of  gloves 
are  protection  against  heat  penetration, 
cut,  and  puncture. 

Accordingly,  the  appendix  to  this 
section  recommends  that  protective 
gloves  or  glove  systems  provide 
,  dexterity.  However,  the  proposed 


mandatory  requirement  for  dexterity  has 
been  deleted  ^m  this  paragraph  of  the 
final  standard. 

Paragraph  (e](4)(ii)  of  the  proposal 
required  exterior  material  of  protective 
gloves  to  provide  resistance  against 
abrasion,  puncture,  and  absorption  of 
liquids,  but  did  not  specify  test  methods 
to  determine  these  attributes.  Paragraph 
(e)(4)(iv)  of  the  proposal  specified 
criteria  for  thermal  insulation  of 
protective  gloves,  to  be  determined  by 
using  the  test  method  contained  in  the 
NIOSH  publication,  ‘The  Development 
of  Criteria  for  Fire  Fighters’  Gloves:  Vol. 
II:  Glove  Criteria  and  Test  Methods.” 

This  NIOSH  publication  also  contains 
test  methods  for  cut  and  puncture 
criteria.  Several  commenters  (Ex.  7:  22: 

89: 157;  163]  pointed  out  that  Ae  criteria 
for  abrasion,  puncture,  and  absorption 
of  liquids  are  subjective  unless  test 
methods  are  specified  for  determining 
these  attributes.  OSHA  agrees  that  these 
attributes  cannot  be  quantitatively 
evaluated  imless  test  methods  are 
specified. 

As  stated  above,  it  is  the  position  of 
OSHA  that  the  most  important 
characteristics  of  protective  gloves  are 
protection  against  heat  penetration,  cut. 
and  puncture.  Therefore,  OSHA  has 
decided  to  specify  criteria  and  test 
methods  for  protection  against  these 
hazards  by  modifying  the  proposed 
language,  and  combining  proposed 
paragraphs  (e](4}(ii)  and  (e)(4)(iv]  as 
paragraph  (e](4}(i)  of  the  final  standard. 
Accordingly,  paragraph  (e](4](i]  of  the 
final  standard  specifies  criteria  and 
refers  to  test  methods  for  cut,  puncture, 
and  heat  penetration  that  are  contained 
in  the  above  NIOSH  publication.  In  an 
effort  to  reduce  incorporation  by 
reference  as  much  as  possible,  final 
paragraph  (e)(4)(i]  contains  the  criteria 
for  cut,  puncture,  and  heat  penetration 
and  incorporates  by  reference  only  the 
test  methods  contained  in  the  NIOSH 
publication.  The  test  methods  are  being 
incorporated  by  reference  in  the  final 
standard  because  of  their  detail  and 
length. 

Paragraph  (e)(4)(iii)  of  the  proposal 
specified  fire-resistance  criteria  for  the 
exterior  material  of  protective  gloves. 
OSHA  did  not  receive  any  substantive 
comments  with  respect  to  this  proposed 
paragraph.  Accordingly,  this  paragraph 
is  carried  forward  as  paragraph  (e](4)(ii) 
of  the  final  standard. 

Paragraph  (e)(4](v)  of  the  proposal 
specified  &at  when  design  of  the  fire- 
resistive  coat  does  not  otherwise 
provide  protection  for  the  wrists, 
protective  gloves  shall  have  wristlets  of 
at  least  4.0  inches  (10.2  cm)  in  length  to 
protect  the  wrist  area  when  the  arms  are 
extended  upward  and  outward  from  the 
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body.  OSHA  did  not  receive  any 
conunents  pertaining  to  this  proposed 
paragraph.  Therefore,  this  paragraph 
remains  the  same  as  proposed  and 
becomes  paragraph  (e](4](iii]  of  the  final 
standard. 

Paragraph  (e](5)  of  the  proposal 
contained  requirements  for  head,  eye, 
and  face  protection. 

Paragraph  (e](5](i)  of  the  proposal 
specified  that  head  protective  devices 
must  meet  the  requirements  contained  in 
the  National  Fire  Prevention  and  Control 
Administration  (NFPCA)  publication, 
“Model  Performance  Criteria  for 
Struchiral  Fire  Fighters’  Helmets.” 

Several  commenters  (Ex.  7: 66;  89;  160; 
161;  174],  (Ex.  23:  203;  237]  disagreed 
with  referencing  the  NFPCA  publication. 
These  commenters  suggested,  instead, 
that  OSHA  reference  the  new  NFPA 
standard  for  helmets,  NFPA  1972  (1979], 
“Structural  Fire  Fighters’  Helmets.”  For 
example,  one  commenter  (Ex.  7: 161  p. 

10]  remarked. 

NFPA  1972  updates  the  NFPCA  criteria  and 
will  require  a  helmet  design  that  offers  more 
protection  than  one  produced  in  accordance 
with  the  NFPCA  criteria.  In  view  of  this,  we 
reconunend  that  OSHA  reference  NFPA  1972 
instead  of  the  NFPCA  criteria.  It  is  a  superior 
technical  standard. 

OSHA  agrees  that  the  criteria 
contained  in  the  NFPA  1972  standard 
goes  beyond  that  criteria  proposed  by 
OSHA.  However,  NFPA  1972  is  a  new 
standard,  and  to  date  OSHA  is  unaware 
of  any  helmets  that  have  been  tested 
and  shown  to  meet  its  provisions. 

Accordingly,  this  paragraph  of  the 
final  standard  references  only  the 
criteria  contained  in  the  NFPCA 
publication.  However,  when  helmets 
become  available  that  have  been  tested 
to  meet  the  more  stringent  criteria  of 
NFPA  1972,  such  helmets  will  obviously 
be  acceptable  as  meeting  OSHA 
requirements. 

Paragraph  (e](5](ii]  of  the  final 
standard  requires  protective  eye  and 
face  devices  to  be  used  by  fire  brigade 
members  when  performing  operations 
where  the  hazards  of  flying  or  falling 
materials,  which  may  cause  eye  and 
face  injuries,  are  present. 

Paragraph  (e](5](iii]  of  the  proposal 
accepted  full  facepieces  of  breathing 
apparatus  as  meeting  the  eye  and  face 
protection  requirements  if  Ae  full 
facepieces  comply  with  the 
requirements  of  §  1910.134  and 
paragraph  (f]  of  this  section.  OSHA  did 
not  receive  any  comments  with  respect 
to  this  paragraph.  However,  since 
paragraph  (f](l](ii]  of  the  final  standard 
recognizes  that  self-contained  breathing 
apparatus  can  be  equipped  with  a  full 
facepiece  or  an  acceptable  helmet  or 
hood  configuration,  paragraph  (e](5](iii] 


of  the  final  standard  has  been  revised 
by  adding  a  reference  to  helmets  or 
hoods. 

Respiratory  protective  devices: 
Paragraph  (f).  This  paragraph  contains 
requirements  for  respiratory  protective 
devices  worn  by  fire  brigade  members. 
Paragraph  (f](l]  contains  general 
requirements  which  apply  to  all 
respirators.  Paragraph  (f](2]  contains 
requirements  for  positive-pressure 
respirators  which  apply  only  to  those 
fire  brigade  members  who  perform 
interior  structural  fire  fighting. 

Paragraph  (f](l](i]  of  the  proposal 
specified  that  respiratory  protective 
devices  must  meet  the  requirements 
contained  in  §  1910.134,  the  general 
industry  requirements  for  respiratory 
protection,  and  the  requirements  of  this 
paragraph. 

One  commenter  (Ex.  7:  89]  suggested 
that  the  following  phrase  be  added  to 
the  proposed  requirement  after  the  word 
“paragraph”:  “and  be  certified  under  30 
CFR  Part  11.”  OSHA  agrees  with  this 
comment  and  believes  it  will  clarify 
OSHA’s  intent  with  respect  to  the  Idnds 
of  respirators  which  will  be  acceptable 
as  meeting  this  paragraph.  When  OSHA 
uses  the  term  “approved,”  it  means 
certified  under  30  CFR  Part  11. 

Therefore,  this  paragraph  of  the  final 
standard  has  been  modified  by  adding 
the  phrase,  “and  are  certified  under  30 
CFR  Part  11.” 

Paragraph  (f](l](ii]  of  the  proposal 
specified  when  self-contained  breathing 
apparatus  with  full-facepiece  was  to  be 
worn  by  fire  brigade  members. 

OSHA  received  comments  (Ex.  7: 95; 
145]  which  stated  that  if  OSHA  specifies 
that  self-contained  breathing  apparatus 
must  be  worn  with  full-facepiece,  that 
the  term  “full-facepiece”  could  preclude 
the  use  of  acceptable  respirator 
configurations  such  as  those  which  use 
an  enclosed  helmet  or  hood 
arrangement. 

OSHA  did  not  intend  to  exclude  the 
use  of  these  acceptable  configurations. 
Therefore,  this  paragraph  of  the  final 
standard  has  been  modified  to  recognize 
that  self-contained  breathing  apparatus 
can  be  worn  with  full-facepiece  or  with 
approved  enclosed  helmet  or  hood 
configuration. 

OSHA  also  received  comments  (Ex.  7: 
27;  45;  153;  161;  176]  which  questioned 
the  wording  of  this  paragraph.  The 
proposal  required  self-contained 
breathing  apparatus  to  be  worn  by 
brigade  members  while  working  inside 
buildings  or  confined  spaces  where 
there  is  dense  smoke  or  an  oxygen 
deficiency.  The  proposal  also  required 
that  such  apparatus  be  worn  during 
emergency  situations  involving  toxic 
substances. 


The  commenters  were  concerned  that 
the  proposed  requirement  was  not 
sufficiently  protective.  They  stated  that 
brigade  members  would  not  be  able  to 
determine  when  toxic  products  of 
combustion  were  present,  and  therefore, 
self-contained  breathing  apparataus 
should  be  worn  at  all  times  during  an 
emergency,  including  mop-up  and 
overhaul  operations.  For  example,  one 
commenter  (Ex.  7:  27  p.  1]  asserted: 

We  do  not  believe  this  regulation  is  strict 
enough  as  there  is  no  way  to  determine 
whether  oxygen' deficiency  or  toxic  materials 
are  present  during  the  intial  entry  or  whether 
the  situation  could  deteriorate  to  such 
conditions.  We  recommend  a  mandatory 
mask  rule  requiring  the  use  of  self-contained 
breathing  apparatus  during  actual  fire 
fighting  operations  and  during  overhaul  ' 
operations  in  interior  structures. 

Another  commenter  (Ex.  7: 161  p.  10] 
stated: 

This  section  needs  to  be  strengthened  to 
require  brigade  members  to  wear  self- 
contained  breathing  apparatus  whenever 
products  of  combustion  are  present  in  the 
work  area,  including  overhaul  and  mop-up 
operations;  whenever  working  in  any 
hazardous  or  toxic  atmospheres,  such  as 
during  chemical  spills  or  radiation  situations; 
or  whenever  products  of  combustion  or  toxic 
atmospheres  are  likely  to  be  encountered. 
Terms  such  as  “dense  smoke’’  are  vague  and 
open  to  numerous  interpretations.  Brigade 
members  will  not  be  able  to  determine  when 
oxygen  deficiencies  are  present  or  when  toxic 
levels  in  the  atmosphere  are  dangerous. 
Therefore,  brigade  members  must  don  self- 
contained  breathing  apparatus  whenever 
products  of  combustion  or  hazardous/toxic 
atmospheres  in  whatever  densities  or  volume, 
are  encountered  or  are  likely  to  be 
encountered. 

OSHA  agrees  that  the  words  “dense 
smoke”  are  vague.  OSHA  also  agrees 
that  self-contained  breathing  apparatus 
should  be  worn  whenever  toxic  products 
of  combustion  or  an  oxygen  deficiency 
may  be  present.  This  includes  mop-up 
and  overhaul  operations  where  such 
environments  are  present.  Therefore, 
this  paragraph  of  the  final  standard  has 
been  modified  to  read  as  follows: 

(ii)  Approved  self-contained  breathing 
apparatus  with  full-facepiece,  or  with 
approved  enclosed  helmet  or  hood 
configuration,  shall  be  worn  by  fire  brigade 
members  while  working  inside  buildings  or 
confined  spaces  where  toxic  products  of 
combustion  or  an  oxygen  deficiency  may  be 
present.  Such  apparatus  shall  also  be  worn 
during  emergency  situations  involving  toxic 
substances. 

Paragraph  (f](l](iii]  of  the  proposal 
concerned  permissible  accessories  to 
self-contained  breathing  apparatus. 
These  permissible  accessories  included 
buddy-breathing  devices  and  quick- 
disconnect  valves.  A  buddy-breathing 
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device  is  an  accessory  to  self-contained 
breathing  apparatus  which  permits  a 
second  person  to  share  the  same  air 
supply  as  that  of  the  wearer  of  the 
apparatus.  These  devices  should  only  be 
used  for  emergency  escape  situations.  A 
quick  disconnect  valve  is  a  device 
which  starts  the  flow  of  air  by  insertion 
of  the  hose  (which  leads  from  the 
facepiece)  into  the  regulator  of  a  self- 
contained  breathing  apparatus,  and 
stops  the  flow  of  air  by  disconnection  of 
the  hose  from  the  regulator. 

OSHA  proposed  to  allow  the  use  of 
the  buddy-breathing  device  so  that  an 
alternative  air  supply  would  be 
available  for  an  endangered  fire  brigade 
member  to  make  an  emergency  escape. 

There  have  been  instances  reported 
where  a  fire  fighter's  air  supply  has  been 
depleted  because  of  being  pinned  or 
trapped,  or  as  a  result  of  a  malfunction 
of  the  apparatus.  A  buddy-breathing 
device  incorporated  into  the  breathing 
apparatus  units  would  allow  for  two 
facepiece  hose  connections.  With  this 
type  of  device,  both  facepieces  are 
connected  into  a  common  air  supply 
during  an  emergency  escape  situation 
and  both  fire  brigade  members  would  be 
benefitted  by  the  available  air.  This 
device  would  avoid  the  need  to  pass  the 
facepiece  between  two  fire  brigade 
members  which,  OSHA  believes,  is  a 
less  safe  procedure.  Some  of  the 
comments  OSHA  received  (Ex.  7:  77;  81; 
133)  supported  the  proposed  provision 
which  would  allow  the  use  of  a  buddy¬ 
breathing  device.  For  example,  one 
commenter  (Ex.  7: 81)  remarked: 

The  inclusion  of  a  buddy-breathing  device 
as  ancillary  equipment  on  breathing 
apparatus  is  an  innovation  that  is  long 
overdue.  In  rare,  but  not  uncommon, 
circumstances  of  a  fire  fighter's  air  supply 
running  out,  the  attitude  has  been  to  put  your 
facepiece  hose  under  your  armpit  and  take 
your  beating  like  a  man.  This  is  unnecessary, 
sometimes  fatal,  and  with  the  availability  of 
today’s  technology,  it  is  shameful.  I  heartily 
endorse  the  concept  of  buddy-breathing 
devices  on  SCBA. 

One  commenter  (Ex.  7:  27  p.  2),  who 
disagreed  with  OSHA  in  permitting  the 
use  of  a  buddy-breathing  device, 
discussed  the  results  of  a  series  of  tests 
which  were  performed  to  determine 
breathing  resistance  or  restricted  air 
flow  when  a  particular  buddy-breathing 
device  was  used  with  four  different 
makes  of  positive-pressure  breathing 
apparatus.  (A  “positive-pressure” 
breathing  apparatus  is  a  breathing 
apparatus  in  which  the  pressure  inside 
the  full-facepiece  is  positive  in  relation 
to  the  immediate  environment  during 
inhalation  and  exhalation.  Any 
facepiece  leakage  will  be  outward,  thus 
providing  protection  to  the  wearer 


against  inward  leakage  of  toxic 
materials.  “Negative-pressure” 
breathing  apparatus  (demand  type 
breathing  apparatus)  is  a  breathing 
apparatus  in  which  ^e  pressure  inside 
the  full-facepiece  is  negative  during  the 
inhalation  cycle.)  The  commenter  stated 
that  when  the  buddy-breathing  device 
was  used  with  positive-pressure 
breathing  apparatus,  all  four  of  the 
respirators  went  to  negative-pressure  on 
inhalation.  This  means,  of  course,  that 
protection  against  inward  facepiece 
leakage  would  be  lost  due  to  the 
pressure  inside  of  the  facepiece 
becoming  negative. 

OSHA  emphasizes  that  not  all  buddy¬ 
breathing  devices  will  be  permitted  as 
accessories  under  paragraph  (f)(l)(iii).  It 
is  clear  that  a  buddy-breathing  device 
such  as  the  one  tested  would  not  meet 
the  requirements  of  this  paragraph 
because  accessories  which  cause 
damage  to  the  breathing  apparatus,  or 
restrict  the  air  flow  of  the  breathing 
apparatus,  or  obstruct  the  normal 
operation  of  the  breathing  apparatus 
when  being  used  only  by  the  wearer,  are 
not  permitted. 

OSHA  proposed  to  allow  the  use  of 
the  second  accessory,  the  quick- 
disconnect  valve,  because  this  device  is 
particularly  useful  for  positive-pressure 
SCBA  which  do  not  have  the  capability 
of  being  switched  fiom  the  demand 
(negative-pressure  mode)  to  the  positive- 
pressure  mode.  A  quick-^sconnect 
valve  starts  or  stops  the  flow  of  air  by 
insertion  of  the  hose  into  the  regulator; 
thus,  it  can  save  valuable  air  for 
positive-pressure  SCBA. 

One  commenter  (Ex.  7: 80)  explained 
the  value  of  a  quick-disconnect  valve  for 
conserving  air  when  it  is  used  on 
positive-pressure  breathing  apparatus. 
This  commenter  stated  that  the  main 
line  valve  or  regulator  valve  is  kept  in 
the  off  position  when  the  apparatus  is 
charged,  and  then  opened  after  placing 
the  face  mask  on  the  wearer’s  face  and 
before  actual  fire  fighting  operations 
begin.  The  commenter  further  remarked 
that  rather  than  closing  and  opening 
valves  under  stress  and  tension  of 
emergency  operations,  a  “Schrader”  or 
quick-disconnect  valve  could  be  used  to 
achieve  the  same  result. 

Several  commenters  (Ex.  7: 27;  91;  97; 
105;  176)  disagreed  with  OSHA’s 
proposed  provision  which  would  allow 
the  use  of  either  buddy-breathing 
devices  or  quick-disconnect  valves  on 
breathing  apparatus.  The  main  concern 
of  these  commenters  was  that  these 
accessories  would  not  be  NIOSH/ 
MSHA  approved.  For  example,  one 
commenter  (Ex.  7:  27  p.  1)  remarked: 


This  paragraph  permits  the  use  of  a  buddy¬ 
breathing  device  or  a  quick-disconnect  valve 
without  NIOSH/MSHA  approval.  We  do  not 
believe  the  approval  system  should  be  by¬ 
passed  in  permitting  these  changes  to  be 
made. 

Another  commenter  (Ex.  7: 176  pp.  5- 
6)  added: 

The  lAFF  recognizes  the  value  of  self- 
contained  breathing  apparatus  equipped  with 
a  buddy-breathing  device  or  a  quick- 
disconnect  valve  during  emergency  and 
escape  situations.  However,  this  section  of 
the  standard  is  allowing  useage  (sic)  of  these 
devices  without  NIOSH  approval.  We  oppose 
the  by-passing  of  the  NIOSH  approval 
system. 

OSHA  realizes  that  NIOSH/MSHA 
approval  dbes  not  extend  to  individual 
components  of  SCBA,  NIOSH/MSHA 
have  been  requested  to  change  their 
certification  criteria  with  respect  to  its 
approval  of  individual  components 
which  would  be  permissible  for  use  on 
SCBA.  These  requests  for  the  revision  of 
the  NIOSH/MSHA  certification  criteria" 
were  discussed  at  a  public  meeting 
concerning  respirator  testing  and 
approval  which  was  conducted  by 
NIOSH/MSHA  on  November  29- 
December  1, 1977,  as  annoimced  in  a 
Federal  Register  Notice  dated  October 
28, 1977  (Ex.  8: 138).  If  the  certification 
process  were  changed  in  this  maimer, 
breathing  apparatus  could  be  provided 
with  approved  accessories  which  would 
enhance  protection  for  the  fire  fighter. 

As  of  this  time,  NIOSH/MSHA  have 
not  proposed  revisions  to  their 
respirator  certification  criteria  which 
would  permit  the  certification  of 
accessories  such  as  buddy-breathing 
devices  and  quick-disconnect  valves. 
Nonetheless,  OSHA  is  allowing 
employers  to  deviate  from  the  NIOSH/ 
MSHA  certification  criteria  because 
OSHA  believes  that  these  accessories 
are  important  enough  to  the  life  safety  of 
fire  brigade  members  that  they  should 
be  allowed  on  SCBA  as  long  as  such 
accessories  do  not  cause  damage  to  the 
breathing  apparatus,  restrict  the  air  flow 
of  the  breathing  apparatus,  or  obstruct 
the  normal  operation  of  the  breathing 
apparatus. 

Accordingly,  paragraph  (f)(l)(iii)  of 
the  final  standard  remains  essentially 
the  same  as  proposed.  OSHA  would  like 
to  make  it  clear  that  it  is  acceptable  for 
SCBA  to  be  equipped  with  these 
accessories  as  long  as  they  are  in 
accordance  with  this  paragraph.  OSHA 
is  not  mandating  that  SCBA  be  equipped 
with  these  accessories. 

OSHA  proposed  in  paragraph  (f)(l)(iv) 
to  allow  Ae  interchangeability  of 
compatible  air  cylinders.  Most  of  the 
comments  OSHA  received  supported 
this  provision  (Ex.  7: 6;  27;  95;  159;  180). 
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For  example,  one  commenter  (Ex.  7:  27 
p.  2]  remarked: 

We  heartily  endorse  the  concept  of 
interchanging  different  makes  of  air 
cylinders.  We  have  tested  self-contained 
breathing  apparatus  with  2216  psi  air 
cylinders  on  our  breathing  machine  set  in 
accordance  with  the  NIOSH  test  criteria  and 
found  no  changes  in  operation  when  Scott, 
MSA,  and  Survivair  cylinders  were 
interchanged. 

Two  commenters  (Ex.  7: 91: 145) 
disagreed  with  allowing  the 
interchangeability  of  air  cylinders 
because  it  would  void  NIOSH/MSHA 
approval.  This  is  because  it  is  the  policy 
of  NIOSH/MSHA  to  approve  breathing 
apparatus  as  one  entire  unit  and  not  to 
approve  components  or  subassemblies 
such  as  air  cylinders.  Therefore, 
NIOSH/MSHA  approval  would  be 
voided  if  the  air  cylinder  from  one 
manufacturer  were  used  with  breathing 
apparatus  by  a  different  manufacturer. 

Actually,  fire  departments  have,  by 
necessity,  interchanged  cylinders  (which 
were  compatible  wiA  their  own 
apparatus)  for  many  years.  Fire 
departments  and  OSHA  have  requested 
NIOSH/MSHA  to  recognize  the 
interchangeability  of  Department  of 
Transportation  (DOT)  compressed  air 
cylinder  without  voiding  the  approval  of 
the  breathing  apparatus  since  all 
approved  compressed  air  cylinders  must  - 
meet  the  same  basic  criteria.  However, 
NIOSH/MSHA.  as  of  this  time,  have  not 
changed  the  certifrcation  criteria  to 
recognize  the  interchangeability  of  air 
cylinders. 

OSHA  believes  that  the 
interchangeability  of  air  cylinders  is 
important  enough  to  the  life  safety  of 
fire  brigade  members  that  it  should  be 
permitted. 

Additionally,  one  commenter  (Ex.  7: 

145)  suggested  that  the  word  "capacity” 
would  be  more  meaningful  than  the 
word  “size”  when  describing  air 
cylinders.  OSHA  agrees  wi&  this 
commenter  because  it  is  a  more  accurate 
description  of  a  cylinder’s  rating. 

Therefore,  this  paragraph  of  Ae  final 
standard  permits  the  interchangeability 
of  air  cylinders  when  such  cylinders  are 
of  the  same  capacity  and  pressure 
rating. 

Paragraph  (f)(l)(v)  of  the  proposal 
required  SCBA  to  have  a  minimum 
service  life  rating  of  30  minutes.  All  of 
the  comments  OSHA  received  supported 
this  proposed  requirement.  However, 
one  commenter  (Ex.  7: 145)  suggested 
that  it  be  clarified  that  this  requirement 
does  not  apply  to  escape  self-contained 
breathing  apparatus  (ESCBA).  The 
ESCBA  is  a  short-duration  respiratory 
protective  device  which  is  approved  for 
only  emergency  escape  purposes.  An 


ESCBA  is  an  alternative  to  a  buddy¬ 
breathing  device  for  providing  a 
secondary  air  supply  to  the  wearer  only 
for  emergency  escape  purposes.  OSHA 
agrees  with  this  commenter  that  the 
requirement  concerning  the  minimum 
service  life  rating  for  SCBA  should  not 
apply  to  ESCBA;  OSHA  did  not  intend 
for  the  proposed  requirement  to  apply  to 
ESCBA. 

Accordingly,  an  exception  for  ESCBA 
has  been  included  in  the  frnal  standard. 

Paragraph  (f)(l)(vi)  of  the  proposal 
concerned  the  cleaning  and  recharging 
of  SCBA.  Although  this  subject  matter  is 
already  addressed  in  §  1910.134  which  is 
referenced  in  this  section,  OSHA 
included  it  in  the  proposal  for  emphasis. 
Based  on  the  comments  submitted  to  the 
record  that  this  repetition  is 
unnecessary,  OSHA  has  decided  to 
delete  this  paragraph  from  the  final 
standard. 

Paragraph  (f)(l)(vii)  of  the  proposal 
required  that  SCBA  be  provided  with  an 
indicator  which  automaticaUy  soimds  an 
audible  alarm  when  the  remaining 
service  life  of  the  apparatus  is  reduced 
to  within  a  range  of  20  to  24  percent  of 
its  rated  service  time. 

The  only  comments  OSHA  received 
with  respect  to  this  paragraph  (Ex.  7:  89; 
91;  145),  now  paragraph  (f)(l)(vi)  of  the 
final  standard,  correctly  noted  that  the 
paragraph  contained  a  typographical 
error;  “24  percent”  should  have  read  “25 
percent.” 

Accordingly,  this  typographical  error 
has  been  corrected  in  this  paragraph  of 
the  final  standard. 

Paragraph  (f}(2)(i)  of  the  proposal 
required  fire  brigade  members  to  wear 
positive-pressure  breathing  apparatus 
when  performing  interior  structural  fire 
fighting. 

Since  this  type  of  breathing  apparatus 
maintains  a  positive-pressure  inside  the 
facepiece,  it  affords  excellent  protection 
against  inward  facepiece  leakage.  This 
is  because  any  leakage  will  be  outward 
from  the  facepiece,  due  to  the  pgsitive- 
pressure,  rather  than  inward  into  the 
facepiece.  Several  individuals  and 
organizations  (Ex.  8: 131;  123;  241;  243; 
247)  have  described  the  superior 
protection  factors  afforded  by  the 
positive-pressure  apparatus  over  the 
conventional  negative-pressure 
(demand)  apparatus.  This  superior 
protection  against  facepiece  leakage  is 
necessary  because  of  the  many  different 
kinds  of  materials  in  use  today  which 
result  in  toxic  smoke  and  gases. 

Fire  brigade  members  are  being 
exposed  to  unknown  concentrations  of 
contaminants  when  performing  interior 
structural  fire  fighting.  Fire  brigade 
members  do  not  normally  know  what 
contaminants  they  are  encountering,  let 


alone  the  exact  concentrations  of  the 
materials  which  may  be  present. 

Because  of  this  uncertainty,  fire  brigade 
members  must  be  provided  with  the 
type  of  respirator  which  affords  the  best 
protection  against  the  unknown 
environments  that  may  be  encoimtered. 

This  is  the  reason  OSHA  proposed 
that  only  positive-pressure  breathing 
apparatus  be  worn  by  fire  brigade 
members  when  performing  interior 
structural  fire  fighting.  Most  of  the 
comments  OSHA  received  supported 
this  concept  (Ex.  7: 107;  159;  171;  176; 

179;  180),  (Ex.  23:  204;  205;  210;  213;  218; 
226;  227;  228;  231),  (Ex.  90),  (Ex.  99). 

OSHA  also  received  comments  (Ex.  7: 
147),  (Ex.  23;  212;  214)  which  remarked 
that  any  SCBA  (negative-pressure  or 
positive-pressure)  should  be  acceptable 
as  long  as  it  could  achieve  a  specified 
protection  factor.  Other  commenters 
(Ex.  7:  61;  172),  (Ex.  23:  219),  (Ex.  82) 
stated  that  they  believed  the  open- 
circuit  positive-pressure  breathing 
apparatus  was  Ae  safest  type  for 
interior  structural  fire  fighting.  However, 
they  objected  to  any  provision  which 
would  also  require  closed-circuit 
breathing  apparatus  to  be  of  the 
positive-pressme  type.  (A  “closed- 
circuit”  SCBA  is  a  respirator  in  which 
the  air  is  rebreathed  after  the  exhaled 
carbon  dioxide  has  been  removed  and 
the  oxygen  content  is  restored  by  a 
compressed  or  liquid  oxygen  source  or 
by  an  oxygen-generating  solid.  These 
respirators  are  used  primarily  for 
situations  requiring  a  duration  of  1  to  4 
hours.  All  closed-circuit  SCBA  approved 
for  2  hours  or  more  duration  are  of  the 
negative-pressure  type.  An  “open- 
circuit”  SCBA  is  a  respirator  which 
exhausts  the  exhaled  air  to  the 
atmosphere  instead  of  recirculating  it. 
These  respirators  are  used  primarily  for 
situations  requiring  a  duration  of  less 
than  1  hour;  most  open-circuit  SCBA 
have  a  rated  service  life  of  30  minutes.) 
Based  on  information  submitted  to  the 
record  (Ex.  7:  61),  (Ex.  39),  these 
commenters  contended  that  certain 
closed-circuit  negative-pressure 
breathing  apparatus  could  provide 
equivalent  protection  to  that  afforded  by 
open-circuit  positive-pressure  breathing 
apparatus.  Two  of  these  commenters 
(Ex.  7:  61;  172)  also  requested  a  hearing 
on  the  issue  of  whether  positive- 
pressure  breathing  apparatus  should  be 
the  only  type  allowed  for  interior 
structural  fire  fighting.  Accordingly, 
OSHA  included  this  issue  as  issue  1  of 
the  June  1, 1979,  Hearing  Notice  (Ex.  22). 

The  hearing  notice  invited  information 
and  testimony  on  the  following  aspects 
of  this  issue: 
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a.  Whether  positive-pressure  breathing 
apparatus  should  be  the  only  acceptable 
respirator  for  interior  structural  hre  fighting? 

b.  What  protection  factor  should  be 
provided  by  respirators  to  be  used  for  interior 
structural  Hre  fighting?  How  should  it  be 
measured? 

Testimony  presented  at  the  hearing 
overwhelmingly  supported  the  use  of 
positive-pressure  open-circuit  breathing 
apparatus  for  interior  structural  fire 
fighting  (Tr.  38-42,  94,  297, 405,  435,  606, 
618,  620,  745,  747,  756,  758,  763,  766,  770, 
772-776).  There  was  also  testimony  and 
information  submitted  to  the  record 
which  identified  the  following  reasons 
why  closed-circuit  breathing  apparatus 
should  not  be  required  to  be  of  the 
positive-pressure  type  for  interior 
structural  Hre  Hghting.  First,  there  is  a 
need  for  long-duration  breathing 
apparatus  (Ex.  82]  but  there  are  no 
positive-pressure  breathing  apparatus 
(open-circuit  or  closed-circuit)  approved 
for  more  than  2  hours  duration.  There 
are  breathing  apparatus  approved  for 
more  than  2  hoius  duration;  however,  all 
of  these  are  negative-pressure  types. 
Therefore,  a  requirement  which  would 
mandate  the  use  of  positive-pressure 
breathing  apparatus  would  preclude  the 
use  of  the  only  approved  longer-duration 
breathing  apparatus  available. 

Second,  it  was  contended  that  certain 
negative-pressure  closed-circuit 
breathing  apparatus  could  achieve  a 
protection  factor  equal  to  that  of 
positive-pressure  open-circuit  breathing 
apparatus  (Ex.  7: 61),  (Ex.  39),  (Tr.  202- 
205). 

Third,  it  was  contended  that  a 
possible  hazard  may  exist  with  closed- 
circuit  positive-pressure  breathing 
apparatus  (Tr.  200).  At  the  Washington, 
D.C.  hearing,  a  movie  presentation  by 
the  Draegerwerk  Company 
demonstrated  the  possible  ignition  of 
materials  exposed  to  oxygen-enriched 
breathing  air  leaking  from  a  positive- 
pressure  closed-circuit  breathing 
apparatus.  Although  testimony  and 
cross-examination  at  the  hearings  did 
not  verify  any  case  where  this  occurred 
during  an  acutal  fire  situation,  OSHA  is 
concerned  that  such  an  occurrence  is 
possible.  Accordingly,  in  a  letter  dated 
September  28, 1979,  OSHA  officially 
requested  NIOSH  to  study  this  possible 
problem  and  to  determine  if  such  a 
problem  may  exist  with  positive- 
pressure  closed-circuit  breathing 
apparatus. 

After  considering  all  of  the 
information,  testimony,  and  comments 
received,  OSHA  has  concluded  that  as  a 
general  rule,  positive-pressure  breathing 
apparatus  must  be  worn  during  interior 
structural  fire  fighting  because  it  affords 
the  best  protection  against  toxic 


products  of  combustion.  Therefore, 
paragraph  (f](2](i]  of  the  final  standard 
remains  the  same  as  proposed  except 
the  proposed  effective  date  of  July  1, 

1980,  has  been  changed  to  July  1, 1981. 
The  additional  time  will  permit  a 
smoother  transition  to  the  new 
equipment  by  allowing  more  time  for 
purchase  of  the  equipment.  Additionally, 
OSHA  recognizes  that  there  are  special 
instances  that  require  the  use  of 
negative-pressure  breathing  apparatus 
which  are  able  to  provide  durations  that 
are  longer  than  those  provided  by 
present  positive-pressure  breathing 
apparatus.  Therefore,  OSHA  has 
decided  to  permit  the  use  of  longer- 
duration  negative-pressure  breathing 
apparatus  under  certain  conditions.  This 
will  be  further  explained  in  the 
discussion  pertaining  to  new  paragraph 
(f)(2)(iii)  which  has  been  added  to  the 
final  standard. 

Paragraph  (f)(2](ii]  of  the  proposal 
permitted  the  use  of  a  combination  type 
SCBA  where  the  breathing  apparatus 
can  be  switched  firom  a  demand  to  a 
positive-pressure  mode  as  long  as  the 
breathing  apparatus  is  operated  in  the 
positive-pressure  mode  during  interior 
structural  fire  fighting.  OSHA  received 
comments  which  supported  this  concept 
(Ex.  7: 147;  159;  180).  However,  two 
commenters  (Ex.  7: 96;  161)  disagreed 
with  this  proposed  provision  because 
they  believed  that  only  positive-pressure 
apparatus  should  be  used  during  interior 
structural  fire  fighting  and  that 
permitting  a  selector  switch  would 
provide  an  opportunity  for  the  apparatus 
to  be  switched  to  the  demand  mode 
during  interior  structural  fire  fighting. 

Even  though  OSHA  agrees  with  these 
commenters  that  only  positive-pressure 
breathing  apparatus  should  be  worn 
during  interior  structural  fire  fighting, 
permitting  the  use  of  a  selector  switch 
will  enhance  the  flexibility  of  the 
breathing  apparatus  to  conserve  air  by 
having  the  breathing  apparatus  in  the 
demand  mode  during  other  than  interior 
structural  fire  fighting  operations.  With 
a  selector  switch  a  fire  brigade  member 
can  conserve  air  by  donning  the 
breathing  apparatus  without  the 
facepiece  in  place  and  turning  on  the  air 
supply  before  reaching  a  hazardous 
environment.  With  the  apparatus 
switched  to  the  demand  mode,  there  will 
be  no  loss  of  air.  In  the  absence  of  a 
selector  switch,  the  fire  brigade  member 
would  have  to  turn  off  the  air  supply  to 
the  facepiece  or  use  a  quick-disconnect 
valve  in  order  to  conserve  air.  A  quick- 
disconnect  valve  would  achieve  the 
same  flexibility  as  a  selector  switch  for 
those  breathing  apparatus  that  are  only 
positive-pressure. 


Therefore,  it  is  the  position  of  OSHA 
that  a  selector  switch  should  be 
permitted  on  breathing  apparatus. 
However,  the  breathing  apparatus  must 
be  in  the  positive-pressure  mode  during 
interior  structural  fire  fighting. 

One  commenter  (Ex  7: 91)  remarked 
that  the  term  “combination"  type  is  not 
consistent  with  30  CFR  Part  11.  OSHA 
agrees  that  this  term  is  not  contained  in 
30  CFR  Part  11,  and  that  it  would  be 
inappropriate  for  the  final  standard  to  . 
contain  a  term  which  is  not  commonly 
used. 

Accordingly,  paragraph  (f)(2)(ii)  of  the 
final  standard  remains  the  same  as 
proposed  except  the  term  “combination 
type”  has  been  deleted. 

Paragraph  (f](2](iii)  of  the  proposal 
required  that,  effective  July  1, 1985,  new 
positive-pressure  breathing  apparatus 
must  be  capable  of  performing  in 
termperatures  down  to  —20“  F  without 
malfimction  or  loss  of  respiratory 
protection  to  the  wearer  for  the  duration 
of  the  equipment. 

Several  commenters  (Ex.  7: 3;  6;  27;  95; 
150;  176;  180]  supported  both  high  and 
low  temperafore  criteria  for  breathing 
apparatus.  However,  there  were  other 
commenters  (Ex.  7: 91;  145;  148;  160;  179) 
who  disagreed  with  OSHA  specifying 
respirator  criteria  for  low  temperature 
extremes  because  of  the  following 
reasons. 

First,  specifying  the  low  temperature 
criteria  of  —  20“F  may  prohibit  the  use  of 
certain  long-duration  closed-circuit 
breathing  apparatus. 

Second,  the  specified  temperature  of 
— 20"F  may  not  be  protective  enough  or 
may  be  overly  conservative,  depending 
upon  local  climatic  conditions. 
Temperature  criteria  should  be 
appropriate  for  the  area  in  which  the 
apparatus  is  being  used. 

Third,  NIOSH,  rather  than  OSHA, 
should  develop  criteria  for  temperature 
extremes  in  its  certification  process  of 
breathing  apparatus. 

OSHA  believes  there  are  several 
problem  areas  in  which  research  is 
needed  with  respect  to  self-contained 
breathing  apparatus.  One  of  these 
problem  areas  is  the  identification  of 
appropriate  criteria  for  temperature 
extremes  for  use  in  evaluating  self- 
contained  breathing  apparatus. 
Additionally,  OSHA  agrees  that  such 
criteria  should  be  developed  by  NIOSH, 
rather  than  OSHA. 

Therefore,  OSHA  has  requested 
NIOSH  to  develop  criteria  for  these 
major  problem  areas,  including  criteria 
for  temperature  extremes,  and  that  such 
criteria  be  included  in  any  revision  of  30 
CFR  Part  11. 

OSHA  has  decided  not  to  address  the 
issue  concerning  criteria  for  temperature 
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extremes  xmtil  such  criteria  are 
developed  by  NIOSH  since  it  would  be 
inappropriate  at  this  time  and 
unsupported  by  the  record.  Accordingly, 
proposed  paragraph  (f](21(iii)  has  been 
deleted  from  the  Hnal  standard. 

As  noted  above,  although  OSHA  is 
mandating  the  use  of  positive-pressure 
breathing  apparatus  for  interior 
structural  fire  fighting,  OSHA  realizes 
that  there  are  no  approved  long-duration 
positive-pressure  breathing  apparatus 
for  use  during  special  fire  fighting 
situations.  To  date,  only  negative- 
pressure  breathing  apparatus  have  a 
rated  service  life  of  more  than  2  hours. 
Therefore,  OSHA  has  decided  to  permit 
the  use  of  long-duration  negative- 
pressure  breathing  apparatus  for  interior 
structural  fire  fighting  under  certain 
limited  conditions. 

Negative-pressure  breathing 
apparatus  will  be  permitted  for  only 
those  situations  in  which  the  employer 
demonstrates  that  the  use  of  long- 
duration  apparatus  is  necessary,  such  as 
in  tunnels  and  subway  systems.  Such 
breathing  apparatus  must  have  a  rated 
service  life  of  more  than  2  hours  and  be 
able  to  achieve  a  protection  factor  of 
5,000  or  greater  as  determined  by  an 
acceptable  quantitative  fit  test 
performed  on  each  individual.  Such 
negative-pressure  breathing  apparatus 
will  continue  to  be  acceptable  for  a 
maximum  of  18  months  after  a  positive- 
pressure  apparatus  with  the  same  or 
longer  rated  service  life  is  certified  by 
NIOSH/MSHA.  After  this  18  month 
phase-in  period,  all  self-contained 
breathing  apparatus  used  for  these  long- 
duration  situations  will  have  to  be  of  the 
positive-pressure  type. 

Those  elements  which  should  be 
included  in  an  acceptable  quantitative 
fit  test  are  described  in  the  appendix  to 
this  section.  The  elements  identified  in 
the  appendix  to  this  section  are  not 
meant  to  be  a  comprehensive,  technical 
description  of  a  quantitative  fit  test 
protocol,  but  do  include  those  elements 
which  are  acceptable  for  determining 
protection  factors.  The  procedures  used 
by  the  employer  for  a  quantitative  fit 
test  are  required  to  be  available  for 
inspection  by  the  Assistant  Secretary  or 
authorized  representative. 

Organizations  such  as  Los  Alamos 
Scientific  Laboratory,  Lawrence 
Livermore  Laboratory,  NIOSH,  and 
American  National  Standards  Institute 
(ANSI)  are  excellent  sources  for 
additional  information  concerning 
quantitative  fit  testing. 

OSHA  decided  to  specify  a  minimum 
protection  factor  of  5,000  because  this 
value  was  recommended  in  testimony 
(Tr.  206),  and  a  protection  factor  of  5,000 
is  the  lowest  value  a  positive-pressure 


breathing  apparatus  achieved  in  a 
number  of  fit  testing  programs  (Ex.  15). 
OSHA  believes  that  negative-pressure 
breathing  apparatus  should  be  able  to 
achieve  a  protection  factor  at  least 
equal  to  the  lowest  value  a  positive- 
pressure  breathing  apparatus  can 
achieve.  This  protection  factor  of  5,000 
represents  the  minimum  acceptable 
protection  to  be  afforded  by  breathing 
apparatus  used  for  interior  structural 
fire  fighting. 

Accordingly,  paragraph  (f)(2)(iii)  of 
the  final  standard  will  permit  the  use  of 
negative-pressure  self-contained 
breathing  apparatus,  having  a  rated 
service  life  of  more  than  2  hours  and  a 
minimum  protection  factor  of  5,000  for 
only  those  situations  which  require  long- 
duration  apparatus. 

Test  methods:  Appendix  E.  Paragraph 
(e)  of  the  proposal  contained  criteria  for 
protective  clothing  which  were  to  be 
determined  by  using  specified  test 
methods.  The  proposal  incorporated  the 
specified  test  methods  by  reference. 
OSHA  has  decided  that  it  is  appropriate 
to  include  several  of  the  specified  test 
methods  as  an  appendix  instead  of 
incorporating  them  by  reference.  By 
including  these  test  methods  in 
Appendix  E,  the  employer  will  not  have 
to  obtain  a  copy  of  these  referenced  test 
methods. 

Therefore,  Appendix  E  contains  the 
following  test  methods:  paragraph  (1) — 
the  puncture  resistance  test  method  for 
foot  protection;  paragraph  (2) — the 
Trapezoid  test  method  for  determining 
the  strength  of  cloth  by  tearing:  and 
paragraph  (3) — the  test  method  for 
determining  the  flame  resistance  of  cloth 
(vertical). 

The  use  of  the  test  methods  in 
Appendix  E  is  mandatory  to  determine  if 
protective  clothing  affords  the  levels  of 
protection  specified  in  the  following 
paragraphs  of  §  1910.156:  (e)(2)(iii), 
(e)(3)(ii)(A),  (e)(3)(ii)(B),  and  (e)(4)(ii). 

Section  1910.157  Portable  fire 
extinguishers. 

This  section  contains  the  selection, 
distribution,  maintenance,  inspection 
and  testing  requirements  for  portable 
fire  extinguishers  which  are  provided  in 
the  workplace  for  employee  use  or 
which  are  located  in  the  workplace  and 
may  be  used  by  employees.  The  section 
also  contains  training  and  educational 
requirements  for  those  employees 
expected  to  use  portable  fire 
extinguishers.  As  noted  above  in  the 
general  discussion  of  these  standards, 
this  is  the  only  section  is  Subpart  L  that, 
by  itself,  imposes  a  requirement  on 
employers  to  provide  fire  extinguishing 
equipment.  (See  §  1910.157(d)(1)). 
However,  paragraphs  (a)  and  (b)  contain 


exemptions  from  this  requirement  when 
certain  conditions  are  met. 

Scope  and  application:  Paragraph  (a). 
In  paragraph  (a)  OSHA  explains  when 
the  specific  requirements  of  this  section 
apply  and  what  equipment  is  covered. 
The  paragraph  states  that  the  portable 
fire  extinguisher  section  applies  to  all 
portable  fire  extinguishers  provided  for 
employee  use  inside  of  workplace 
buildings  or  enclosed  structures. 

OSHA  proposed  to  cover  all  portable 
extinguishers  provided  for  employee  use 
inside  of  buildings  because 
extinguishers  are  pressure  vessels 
provided  for  employee  use  in  emergency 
situations,  and  OSHA  believes  that 
some  degree  of  control  of  the  fire 
extinguishing  equipment  is  necessary  to 
assure  that  it  will  be  available  for  use 
and  operate  correctly.  Several 
commenters  (Ex.  7: 11;  33;  60)  did  not 
understand  why  the  scope  of  the 
paragraph  is  limited  to  extinguishers 
used  inside  or  workplace  buildings  and 
structures.  OSHA  explained  in  the 
preamble  to  the  Notice  of  Proposed 
Rulemaking  (43  FR  60052)  that  greater 
protection  is  necessary  for  employees 
who  must  fight  fires  inside  of  buildings 
or  enclosed  structures  because  of  the 
hazards  associated  with  the  build-up  of 
heat,  smoke,  and  toxic  gases.  In  an 
effort  to  reduce  the  burden  of  execessive 
regulation  on  employers,  OSHA  has 
reduced  the  standards  applicable  to 
outdoor  workplaces  because  there  is  a 
lesser  hazards  faced  by  employees 
fighting  fires  in  exterior  environments. 
For  interior  environments,  however, 
more  comprehensive  standards  are 
necessary  because  of  the  greater  hazard 
presented  to  employees  by  the  potential 
for  the  build-up  of  smoke,  toxic  gases, 
and  heat.  The  accumulation  of  the 
products  of  combustion  which  can  ocqur 
inside  a  building  or  an  enclosed 
structure  does  not  occur  outdoors  where 
such  products  can  rise  and  dissipate. 
Therefore,  OSHA  has  decided  to  adopt 
the  proposed  scope  in  the  final  standard. 

Further,  the  paragraph  establishes 
that  paragraph  (d)  of  this  section  does 
not  apply  to  portable  fire  extinguishers 
provided  for  employee  use  on  the 
outside  of  workplace  buildings  or 
structures.  OSHA  proposed  that 
extinguishers  provided  in  exterior 
workplaces  comply  with  all  of  the 
standards  in  this  section  except  for  the 
distribution  requirements.  Less  stringent 
distribution  criteria  are  acceptable  for 
exterior  environments  because 
employees  have  a  greater  opportunity  to 
decide  whether  to  provide  incipient 
stage  control  or  whether  to  call  plant  or 
local  fire  protection  authorities.  There  is 
far  less  of  a  containment  hazard 


Federal  Register  /  Vol.  45,  No.  179  /  Friday,  September  12,  1980  /  Rides  and  Regulations  60685 


associated  with  smoke,  toxic  gases,  and 
heat,  and  therefore,  a  better  chance  for 
quick  escape. 

The  paragraph  also  states  that 
employers  who  must  provide 
extinguishers,  which  are  required  by 
another  requlatory  agency,  and  which 
are  not  intended  for  employee  use,  need 
only  comply  with  paragraphs  (e)  and  (f) 
of  this  section,  and  in  addition  they  must 
have  an  emergency  action  plan  and  a 
fire  prevention  plan  which  meets  the 
requirements  of  §  1910.38. 

OSHA  believes  that  some  regulation 
of  extinguishers  provided  in  the 
workplace,  but  not  intended  for 
employee  use,  is  necessary  to  assure 
that  the  extinguishers  receive  proper 
maintenance  and  testing  to  prevent  their 
unintentional  failure  or  rupture. 

Exemptions:  Paragraph  (b).  Paragraph 
(b)  provides  for  either  a  total  or  a 
limited  exemption  from  the  fire 
extinguisher  standard  when  certain 
speciHed  criteria  are  met. 

As  proposed,  paragraph  (b)(1) 
provided  a  total  exemption  from  the  hre 
extinguisher  standard  where  the 
employer  had  established  and 
implemented  a  written  fire  safety  policy 
that  requires  total  and  immediate 
evacuation  of  the  workplace  at  the  time 
of  a  fire.  OSHA  also  proposed  that  the 
evacuation  be  supported  by  an 
emergency  action  plan  and  a  fire 
prevention  plan  meeting  the 
requirements  of  §  1910.38.  Some 
commenters  (Ex.  7:  33;  12;  33;  34;  162)  did 
not  believe  that  OSHA  should  permit 
such  a  total  exemption.  Southwest 
Research  Institute  (SRI)  (Ex.  7:  33) 
suggested  that  no  employer  should  be 
encourage  to  totally  evacuate  an  area 
rather  than  provide  extinguishers. 

NIOSH  (Ex.  7:  34)  believed  that 
employees  should  be  allowed  to  use 
portable  extinguishers.  Two  other 
commenters  (Ex.  7:  39;  162)  suggested 
deleting  the  proposed  language 
altogether.  OSHA  believes  that  the  total 
exemption  is  appropriate  because 
employee  safety  from  fire  is  best 
provided,  in  most  instances,  by  getting 
employees  as  far  from  the  fire  as 
possible.  OSHA  further  recognizes  that 
some  employers  already  require  a  total 
evacuation  of  the  workplace  at  the  time 
of  a  fire  and  prohibit  their  employees 
from  using  extinguishers  on  any  size 
fire. 

OSHA  believes  that  employers  who 
choose  to  evacuate  the  workplace  rather 
than  provide  fire  extinguishers  for 
employee’s  use  will  be  minimizing  the 
potential  for  fire-related  injuries  to 
employees.  Therefore,  OSHA  is 
adopting  the  language  of  paragraph 
(b)(1)  as  proposed. 


It  should  be  understood  that  this 
exemption  does  not  prohibit  employees 
from  fighting  fires;  it  provides  relief  from 
the  standard  for  those  employers  who 
do  not  want  to  involve  employees  in  fire 
fighting  at  any  level.  It  also  establishes 
the  criteria  for  evacuation  plans  used  to 
obtain  the  exemption  so  that  those  plans 
will  adequately  provide  employee 
protection  during  evacuation. 

In  paragraph  (b)(2)  OSHA  proposed 
an  exemption  from  the  extinguisher 
distribution  requirements  for  those 
employers  who  designate  and  train 
certain  employees  to  use  extinguishers  . 
and  who  require  all  other  employees  to 
evacuate  upon  the  soimding  of  a  fire 
alarm. 

When  the  exemption  criteria  are  met, 
the  employer  need  not  comply  with  the 
distribution  requirements  of  the  section. 
OSHA  believes  that  an  employer  using 
trained  employees,  which  need  not  be  a 
fire  brigade,  can  determine  the 
extinguisher  distribution  plan  that 
would  best  complement  die  fire 
protection  plan.  OSHA  believes  this 
exemption  is  necessary  and  will  reduce 
the  need  for  employers  to  file  variance 
requests  based  upon  the  uniqueness  of 
their  fire  protection  plans.  Further,  the 
trained  employees  will  be  more  familiar 
with  the  locations  of  the  units  and  will 
be  able  to  respond  quickly  to  any  fire 
situation. 

General  requirements:  Paragraph  (c). 
Paragraph  (c)  contains  the  general 
performance  criteria  for  mounting, 
identifying  and  locating  of  portable 
extinguishers.  It  also  contains  criteria 
for  the  phasing  out  and  prohibition  of 
certain  types  of  extinguishers  found 
hazardous  to  employees. 

In  paragraph  (c)(1)  OSHA  establishes 
the  minimum  mounting,  locating,  and 
identifying  criteria  for  portable 
extinguishers.  The  paragraph  also 
requires  the  employer  to  provide 
extinguishers  in  the  workplace. 
Previously  OSHA  was  rather  specific  in 
regulating  extinguisher  mounting 
heights,  locations,  and  identification 
labels  or  signs.  This  previous  policy  of 
using  specification  type  standards  for 
mounting  heights  was  widely  criticized. 
In  response  to  the  criticism,  OSHA 
raised  some  issues  concerning  mounting 
heights  and  locations  in  the  December. 
1978  Notice  of  Proposed  Rulemaking. 

The  comments  addressing  these  issues 
supported  OSHA’s  policy  to  shift  to 
performance  criteria  and  to  eliminate 
specifications.  The  Southwest  Research 
Institute  stated  (Ex.  7: 33  P.  4) 

“Flexibility  in  mounting  extinguishers  is 
a  highly  desirable  approach.’’  'The 
Weyerhauser  company  stated  (Ex.  7: 104 
p.  1),  “We  agree  with  the  elimination  of 


a  specific  height  requirement  for  the 
placement  of  extinguishers. . . .” 

PPG  Industries  commented  (Ex.  7: 97  p. 

3)  "PPG  agrees  with  the  proposal  for  a 
performance  requirement  that  portable 
fire  extinguishers  be  accessible  to 
employees  rather  than  a  specific 
mounting  height  requirement.’’  OSHA 
believes  that  the  specific  mounting 
height  of  an  extinguisher  is  unimportant 
as  long  as  the  employee  can  quickly 
reach  and  get  the  extinguisher  without 
being  injured.  For  example,  the 
extinguisher  may  be  mounted  above  the 
floor,  on  retractable  platforms  or  be 
sitting  on  the  floor  as  long  as  it  is  readily 
accessible.  However,  the  need  to  use 
climbing  devices  such  as  ladders  or 
step-stools  to  gain  access  to  an 
extinguisher  is  unacceptable,  as  that  is 
not  consdered  “ready  access.’’  Climbing 
devices  may  be  unstable  and  may  cause 
a  fall  injury  to  an  employee  who  is 
hurrying  to  control  a  fire.  Further,  they 
may  not  be  available  when  needed. 

During  the  development  of  the  final 
requirement  in  paragraph  (c)(1),  some 
parties  (Ex.  7:  24;  113)  questioned  the 
meaning  of  “readily  accessible.’’  This 
term  cannot  be  quantitatively  defined 
for  all  circumstances.  However,  it  is 
noted  that  in  granting  a  variance  to  the 
Caterpillar  Tractor  Company  in  1975  (40 
FR  2629)  for  moimting  extinguishers  on 
retractable  boards,  OSHA  considered 
“readily  accessible’’  to  mean  available 
to  the  employee  within  one  minute. 

In  paragraph  (c)(3)  of  the  proposal, 
OSHA  prohibited  the  use  of  carbon 
tetrachloride  and  chlorobromomethane 
as  extinguishing  agents  in  portable  fire 
extinguishers.  This  was  done  because  of 
the  toxic  products  of  decomposition 
generated  when  these  agents  are 
discharged  on  hot  surfaces  and  because 
of  the  toxic  effects  of  the  basic  agent 
when  it  is  handled  by  employees.  The 
hazards  of  both  agents  are  extensively 
discussed  in  the  record  of  this 
rulemaking  (Ex.  8:  25;  26;  27;  28;  29;  30). 

One  commenter,  Mr.  ].  Hakes,  (Ex.  7: 
144)  objected  to  OSHA’s  proposed 
prohibition  of  carbon  tetrachloride  as  an 
extinguishing  agent.  He  suggested  that 
the  toxicity  and  related  health  hazards 
of  carbon  tetrachloride  are  not  as  great 
as  indicated  by  OSHA.  He  stated  (Ex.  7; 
144  p.  16)  that  he  personally  was  not 
aware  of  any  injury  resulting  from  the 
use  of  carbon  tetrachloride 
extinguishers  and  that  the  use  of  carbon 
tetrachloride  on  hot  metals  over  1,112‘’F 
or  live  flame  would  only  produce  “a  safe 
level  of  3  parts  per  million  of  phosgene 
gas.” 

OSHA  does  not  agree  with  Mr.  Hakes. 
It  has  been  overwhelmingly 
demonstrated  in  the  record  that  carbon 
tetrachloride  used  as  an  extinguishing 
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agent  presents  a  severe  and 
unwarranted  health  hazard  to 
employees.  The  current  permissible 
exposure  limit  for  phosgene  (8  hour, 
time-weighted  average)  in  §  1910.1000, 
Table  Z-l,  is  0.1  ppm,  significantly 
lower  than  the  3  ppm  apparently 
considered  safe  by  this  commenter.  In 
addition,  other  approved  extinguishing 
agents,  such  as  sodium  bicarbonate  and 
potassium  bicarbonate,  are  as  effective 
as  carbon  tetrachloride  and  present 
minimal,  if  any,  health  hazard  to 
employees. 

A  further  indication  of  the  severity  of 
the  health  hazard  associated  with 
carbon  tetrachloride  is  that  several 
states  and  cities  have  already  banned 
the  use  of  this  agent  in  portable 
extinguishers  (Ex.  8:  25).  In  addition,  UL 
revoked  their  approval  of  carbon 
tetrachloride  extinguishers  in  1968. 

Most  commenters  responding  to  this 
issue  raised  in  the  proposal  (Ex.  7:  33;  41; 
43;  48;  58;  97;  98;  122;  160;  173;  175) 
supported  the  prohibition  of  both  carbon 
tetrachloride  and  chlorobromomethane 
as  fire  extinguishing  agents. 

Therefore,  in  light  of  the  extensive 
support  in  the  record,  OSHA  has 
decided  to  prohibit  the  use  of  carbon 
tetrachloride  and  chlorobromomethane 
as  extinguishing  agents  in  portable  fire 
extinguishers. 

In  paragraph  (c)(4)  OSHA  proposed 
that  portable  fire  extinguishers  be  kept 
fully  charged  and  in  operable  condition 
at  all  times  except  during  use.  One 
commenter  (Ex.  7: 113)  suggested  that 
the  proposed  language  imposing  this 
obligation  on  employers  precluded  the 
use  of  outside  contractors  to  perform 
extinguisher  maintenance  service.  As 
explained  previously,  it  is  not  OSHA’s 
intent  to  preclude  the  use  of  outside 
contractors  to  perform  services  for 
employers. 

In  paragraph  (c)(5)  OSHA  is  requiring 
the  removal  from  service  by  January  1, 
1982  of  all  soldered  or  riveted  shell  self¬ 
generating  soda  acid  or  self-generating 
foam  or  gas  cartridge  water-type 
portable  fire  extinguishers  which 
operate  by  inverting  the  unit  to  initiate 
an  uncontrollable  pressure  generating 
chemical  reaction  to  expel  the  agent. 
These  types  of  shells  are  subject  to 
excessive  metal  fatigue  and  “creep”  at 
the  seams  of  construction  which  can 
cause  failure  of  the  units  and  may  injure 
the  operator.  OSHA  received  significant 
support  (Ex.  7: 16;  55;  65;  119)  for 
removing  those  units  with  riveted  or 
soldered  shells.  OSHA  has  decided  to 
phase-out  units  with  riveted  or  soldered 
shells  because  of  the  known  hazard  (Ex. 
8:  44;  78;  111)  to  employees  created  by 
excessive  metal  fatigue  and  “creep”  at 
the  seams  of  construction.  This  fatigue 


and  “creep”  is  created  over  prolonged  ^ 
periods  of  time  by  normal  pressurization 
of  the  shell  during  use  and  over  shorter 
periods  of  time  by  overpressurization  of 
the  shell  during  hydrostatic  testing. 
Environmental  conditions  may  also 
contribute  to  the  degradation  of  the  shell 
integrity. 

In  Issue  7  (43  FR  60050)  of  the  Notice 
of  Proposed  Rulemaking,  OSHA  asked 
whether  it  should  phase  out  the  use  of 
all  inverting-type  extinguishers, 
including  those  which  do  not  have 
soldered  or  riveted  shells.  One 
commenter,  Mr.  Hakes  (Ex.  7: 144), 
objected  to  OSHA’s  proposed  phase-out 
of  any  inverting-type  extinguishers.  Mr. 
Hakes  alleged  that  the  hazard  to 
employees  from  this  type  of  extinguisher 
was  not  as  severe  as  indicated  by 
OSHA  in  its  Notice  of  Proposed 
Rulemaking  and  that  the  proposed 
phase-out  was  instituted  to  help  market 
newer  types  of  extinguishers.  The  record 
also  contains  considerable  support  (Ex. 

7:  33;  34;  37;  39;  75;  105)  the  removal  or 
the  phase-out  of  all  inverting-type 
extinguishers. 

The  Fire  Equipment  Manufacturers* 
Association  (FEMA)  suggested  that  all 
inverting-type  fire  extinguishers  be 
removed  from  service  because  (Ex.  7: 

175  p.  2): 

(1)  Their  manufacture  has  been 
discontinued  for  more  than  10  years; 

(2)  Underwriters'  Laboratories,  Inc.  no 
longer  include  these  types  in  its  listing 
program; 

(3)  Replacement  parts  are  now  unavailable, 
resulting  in  nonacceptable  repairs  and 
modification  being  done  in  the  field; 

(4)  The  method  of  actuation  is  contrary  to 
the  desired  and  recognized  method — (to 
operate  in  an  upright  position);  and 

(5)  These  types  do  not  incorporate  the  most 
important  safety  features  of  current  designs: 

(a)  shut-off  nozzles, 

(b)  tamper  indicator,  or 

(c)  intermittent  discharge  capability. 

As  noted  earlier,  OSHA  is  phasing  out 
the  use  of  units  with  soldered  or  riveted 
shells  because  these  units  present  a 
shell  integrity  problem.  There  is  nothing 
to  indicate,  however,  that  inverting  units 
of  other  construction  present  that  type 
of  hazard. 

OSHA  is.  therefore,  requiring  that 
only  those  units  known  to  be  hazardous, 
i.e.,  those  with  soldered  or  riveted 
^  shells,  be  phased  out.  In  light  of  FEMA’s 
comments,  however,  employers  are 
encouraged  to  consider  replacement  of 
all  types  of  inverting  units  because  it 
will  standardize  the  method  of 
extinguisher  operation,  OSHA  will 
continue  to  accept  inverting  types  with 
other  than  soldered  or  riveted  shell 
construction.  OSHA’s  position  is 
consistent  with  NFPA 10-1978  (Ex.  8: 


213).  Employers  are  reminded  that 
repairs  and  maintenance  work  done  on 
units  with  approval  labels,  must  be  done 
in  accordance  with  the  approval  label 
instructions  if  the  unit  is  to  retain  its 
approval  and  remain  acceptable  to 
OSHA. 

Selection  and  distribution:  Paragraph 
(d).  This  paragraph  establishes  the 
requirements  for  the  selection  and 
distribution  of  portable  fire 
extinguishers  in  the  workplace.  As 
noted,  certain  workplaces  may  be 
exempted  from  the  requirements  of  this 
paragraph  under  exemptions  provided  in 
paragraph  (a)  and  (b)  of  this  section. 

Paragraph  (d)(1)  establishes  the  basic 
performance  requirement  for  the 
distribution  of  portable  fire 
extinguishers.  Extinguishers  must  be 
distributed  throughout  the  workplace  in 
a  manner  determined  by  the  classes  of 
anticipated  fires  and  by  the  size  or 
degree  of  hazard  which  contributes  to 
fire. 

In  paragraph  (d)(2)  OSHA  proposed  to 
limit  employee  travel  distances  for  Class 
A  portable  fire  extinguishers  to  75  feet 
or  less.  Most  commenters  (cf.  Ex.  7:  87; 

97;  121)  suggested  that  the  proposed 
requirement  was  too  specific  and  that 
the  proposed  language  was  incompatible 
with  the  language  in  paragraph  (d)(1). 

The  Gulf  Science  and  Technology 
Company  stated  (Ex.  7: 87  p.  5): 

...  the  travel  distance  limitations  pose 
specific  requirements  for  which  compliance  is 
very  difficult  to  achieve  in  process  facilities, 
storage  tank  areas,  and  similar  open-type 
facilities  in  petroleum  and  petro-chemical 
industries. 

After  a  review  of  the  record  however, 
OSHA  has  decided  to  leave  the 
proposed  langugage  as  the  final 
requirement.  It  is  noted  that  workplaces 
in  exterior  open-type  environments  are 
outside  the  scope  and  application  of  this 
paragraph  and  are  not  subject  to  its 
requirements.  OSHA  believes  that 
sufficient  flexibility  for  distribution 
within  the  specific  maximum  travel  limit 
inside  buildings  and  enclosed  structures 
is  provided  in  this  paragraph.  Employers 
preferring  greater  flexibility  may  use  the 
exemptions  provided  in  paragraphs  (a) 
and  (b)  of  this  section.  OSHA  further 
believes  that  a  maximum  travel  distance 
requirement  is  necessary  to  assure 
accessibility  of  extinguishers  to  all 
employees  who  may  use  them. 

In  paragraph  (d)(3)  OSHA  proposed  to 
permit  employers  to  substitute  uniformly 
spaced  standpipe  systems  for  Class  A 
portable  fire  extinguishers.  The 
comments  (Ex.  7:  33;  41;  169;  175)  were 
divided  between  supporting  a  total 
substitution  and  supporting  a  partial 
substitution  of  the  required  complement 
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of  Class  A  extinguishers.  Cargil’s 
Corporate  Safety  Office  (Ex.  7: 13) 
suggested  that  small  diameter  hose  with 
nozzle  pressiue  of  at  least  30  psi  should 
be  acceptable  as  substitutes  for  up  to  50 
percent  of  the  required  complement  of 
Class  A  fire  extinguishers.  This  position 
was  supported  by  NFPA 10-1978  and  by 
Schering-Plough  Corporation  (Ex.  7: 68). 
United  States  Steel  stated  (Ex.  7;  66  p.  2): 

OSHA  should  accept  hose  systems  in  lieu 
of  portable  fire  extinguishers  which  would  be 
consistent  with  their  proposal  on 
performance  type  standards. 

OSHA  believes  that  standpipe 
systems,  or  hose  stations  connected  to 
sprinkler  systems,  with  hose  diameters 
as  small  as  %"  can  provide,  when  used 
by  trained  employees,  a  sufficient  fire 
extinguishing  capability  for  Class  A 
hazards.  This  viewpoint  was  endorsed 
by  numerous  comments  (cf.  Ex.  7:  20;  33; 
40;  43;  66;  97).  OSHA  believes  that  this 
capability  is  sufficient  to  permit  a  total 
substitution  for  the  Class  A  portable  fire 
extinguisher  requirement  rather  than  the 
limited  50  percent  substitution. 

Standpipe  systems  installed  in 
accordance  with  §  1910.158,  and  hose 
connections  to  sprinkler  systems  in 
accordance  with  §  1910.159,  will  provide 
the  trained  employee  with  water 
supplies  and  pressures  equal  to  or 
greater  than  those  available  from  Class 
A  portable  fire  extinguishers. 

OSHA  believes  that  permitting  total 
substitution  is  more  protective  of 
employee  safety  because  of  the  superior 
capability  of  standpipe  systems  and 
sprinkler  system  hose  connections  over 
portable  Class  A  fire  extinguishers  in 
providing  extended  water  supplies  and 
pressure. 

OSHA  believes  that  trained 
employees  using  standpipe  systems  or 
sprinkler  system  hose  stations  can 
provide  a  greater  degree  of  fire 
protection  for  employee  safety  than 
several  Class  A  two-and-one-half  gallon 
portable  fire  extinguishers.  Therefore, 
OSHA  is  permitting  a  total  substitution 
of  standpipe  systems  for  Class  A 
portable  extinguishers. 

It  bears  emphasis  that  this  provision 
does  not  require  total  substitution  when 
substitutions  are  made,  nor  does  it 
require  that  any  substitution  be  made.  It 
requires  only  that  if  substitution  is 
made,  only  standpipe  systems  meeting 
§  1910.158  or  sprinkler  system  hose 
stations  meeting  §  1910.159  be  used  and 
that  they  provide  total  coverage  of  the 
area  they  are  to  protect. 

In  paragraph  (d)(4)  of  the  proposal, 
OSHA  limited  travel  distances  for 
employees  to  reach  Class  B  fire 
extinguishers  to  50  feet  from  the  Class  B 
hazard  area.  To  avoid  possible 


misimderstanding,  OSHA  has  decided  to 
change  the  proposed  language  by  adding 
the  phrase  “or  less"  after  50  feet.  This 
change  clarifies  OSHA’s  intent  to 
establish  a  maximum  travel  distance. 

In  paragraph  (d)(5)  of  the  proposal 
OSHA  established  the  distribution 
criteria  for  Class  C  extinguishers.  OSHA 
has  changed  the  proposed  language  to 
clarify  the  requirement.  A  Class  C  fire  or 
hazard  is  one  which  requires  the 
extinguishing  agent  to  be  electrically 
non-conductive.  The  actual  fuel  of  the 
fire  may  be  either  Class  A  or  Class  B, 
and  OSHA  believes  that  the  locations  of 
extinguishers  with  a  Class  C 
classification  must  be  determined  on  the 
basis  of  the  actual  Class  A  or  Class  B 
fuel  hazard.  The  fact  that  the  fire  itself 
may  constitute  an  electrical  shock 
hazard,  if  certain  agents  are  used, 
should  not  alter  travel  distances  based 
on  fuel  hazards.  Therefore,  OSHA  has 
revised  the  proposed  language  to 
indicate  that  extinguishers  with  a  Class 
C  classification  are  to  be  distributed 
based  on  the  Class  A  or  Class  B  fuel 
hazard  that  is  present. 

In  paragraph  (d)(6)  of  the  proposal 
OSHA  established  the  distribution 
criteria  for  Class  D  extinguishers  or 
containers  of  Class  D  extinguishing 
agent.  OSHA  proposed  to  limit  the 
travel  distances  from  the  combustible 
metal  working  area  to  any  Class  D  agent 
to  75  feet.  OSHA  has  decided  to  change 
the  proposed  language  by  adding  the 
phrase  “or  less”  after  75  feet.  This 
change  clarifies  OSHA’s  intent  to 
establish  a  maximum  travel  distance. 

Inspection,  maintenance,  and  testing: 
Paragraph  (e).  Paragraph  (e)  contains 
the  requirements  necessary  to  assure 
that  portable  fire  extinguishers  are 
properly  maintained.  It  includes  the 
criteria  for  the  inspection,  maintenance 
and  testing  of  portable  extinguishers.  It 
does  not  cover  hydrostatic  testing  which 
is  covered  in  paragraph  (f)  of  this 
section. 

Paragraph  (e)(1)  establishes  that  it  is 
the  employer’s  responsibility  to  assure 
that  all  portable  fire  extinguishers 
provided  in  the  workplace  are 
maintained  in  accordance  with  the 
requirements  of  this  paragraph. 

Paragraph  (e)(2)  requires  the  employer 
to  conduct  monAIy  visual  inspections  of 
fire  extinguishers  or  fire  hose  used  in 
lieu  of  fire  extinguishers,  under 
paragraph  (d)  of  this  section. 

In  paragraph  (e)(3)  OSHA  proposed  a 
requirement  for  recording  monthly 
inspection  dates  on  portable 
extinguishers.  A  review  of  previous 
OSHA  general  industry  fire  protection 
standards  showed  that  OSHA  has  never 
before  required  the  recording  of  monthly 
inspection  dates. 


The  comments  (Ex.  7: 41;  57;  94;  98; 

160)  generally  opposed  the  new 
proposed  recordkeeping  requirements. 
OSHA  is  deleting  the  recording 
requirement  because  it  appears  that 
requiring  inspection  date  recording 
would  unnecessarily  increase  the  cost  of 
compliance  with  the  standard  without 
increasing  employee  safety. 

In  paragraph  (e)(4)  OSHA  proposed 
that  employers  subject  portable 
extinguishers,  except  for  stored  pressure 
units,  to  an  annual  maintenance  check. 
OSHA  used  the  NFPA  10-1975  standard 
during  the  development  of  the  proposal. 
However,  the  National  Association  of 
Fire  Equipment  Distributors  (NAFED) 
identified  a  serious  problem  with  the 
NFPA  10-1975  document  in  their 
comment  (Ex.  7:  71).  The  language  in  the 
NFPA  10-1975  document  (“Exception 
No.  1  of  paragraph  4-4.1’’)  was  written 
in  a  manner  which  would  not  require 
annual  maintenance  checks  on  stored 
pressure  units  and  would  permit  the 
omission  of  any  maintenance  for  5  or  6 
years.  According  to  NAFED,  the  NFPA 
committee  on  Portable  Fire 
Extinguishers  reported  to  the  Secretary 
of  the  NFPA  Standards  Council  on 
February  27, 1976  that  (Ex.  7:  71  p.  7): 

“It  has  never  been  the  intent  of  the 
Standard  (NFPA  10)  to  totally  exempt 
stored  pressure  types  of  extinguishers 
from  some  annual  maintenance 
requirements.”  OSHA  has  decided  to 
change  the  proposed  language  of  this 
requirement  in  light  of  the  comments 
submitted  by  NAFED.  OSHA  has 
changed  the  language  of  the  proposal  so 
that  the  final  OSHA  standard  is 
consistent  with  the  NFPA  10-1978  (Ex.  8: 
213)  standard.  The  standard  adopted  by 
OSHA  (final  paragraph  (e)(3))  requires 
at  least  an  external  check  of  stored 
pressure  imits  on  an  annual  basis. 

OSHA  is  requiring  that  an  accurate 
record  of  the  annual  maintenance 
checks  be  maintained.  The  changes 
made  by  OSHA  will  make  the  final 
standard  consistent  with  the  NFPA’s 
document. 

In  proposed  paragraph  (e)(5),  OSHA 
required  employers  to  empty  and  to 
subject  stored  pressure  d^  chemical 
and  Halon  1211  extinguishers  requiring  a 
12-year  hydrostatic  test  to  applicable 
maintenance  checks  every  6  years. 

Several  commenters  (Ex.  7:  38,  94, 148) 
suggested  that  the  reference  to  Halon 
1211  be  deleted.  United  Technologies 
commented  (Ex.  7:  38  p.  3): 

It  is  agreed  that  dry  chemical  extinguishers 
should  be  subjected  to  maintenance 
procedures  every  six  years.  This  is  because 
of  the  possibility  of  the  caking  of  the  powder 
or  corrosion  of  internal  parts  if  moisture  is 
introduced.  Halon  1211  exhibits  neither  of 
these  properties  and,  therefore,  tha 
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requirements  for  maintenance  procedures 
every  six  years  seems  excessive. 

The  DuPont  Company  (Ex.  7: 93) 
suggested  using  the  two  exceptions 
found  in  the  NFPA 10-1978  standard. 

One  exception  exempts  dry  chemical 
extinguishers  having  nonrefillable 
disposable  containers  from  the 
requirement  and  the  second  exception 
permits  flexibility  in  testing  dates  when 
an  interim  recharging  or  hydrostatic  test 
is  performed.  OSHA  agrees  with  the 
suggestion  because  it  will  make  the 
NFPA  and  OSHA  standards  consistent 
on  this  point.  Therefore,  OSHA  has 
changed  the  proposed  language  by 
adding  the  two  exceptions 
recommended  by  DuPont  in  the  final 
requirement  (final  paragraph  (e)(4)]  and 
by  deleting  the  reference  to  Halon  1211. 

In  paragraph  (e)(6]  of  the  proposal, 
OSHA  required  that  extinguishers 
removed  from  the  workplace  or  from 
service  for  maintenance  or  recharging  be 
replaced  with  extinguishers  having  the 
same  classification  and  at  least 
equivalent  rating.  Two  commenters  (Ex. 
7:  66;  160)  suggested  that  OSHA  permit 
the  substitution  of  “alternate  equivalent 
protection.”  The  American  Iron  and 
Steel  Institute  remarked  (Ex.  7: 160  P.  I- 
4): 

As  stated  the  provision  requires  the 
employer  to  maintain  an  inventory  of  spare 
fire  extinguishers.  Depending  upon  the  size  of 
the  establishment,  the  spare  extinguisher 
inventory  could  be  extensive  and  costly. 
Provision  for  an  alternate  system  grants 
flexibility  and  cost-saving  alternatives  to  the 
employer. 

OSHA  agrees  with  the  comments  and 
has  changed  the  proposed  language  to 
permit  alternative  equivalent  protection 
such  as  temporary  use  of  hose  lines  for 
class  A  extinguishers,  curtailment  of 
work  activities,  or  other  methods 
instead  of  specifying  “extinguishers  of 
the  same  classification  and  at  least 
equivalent  rating.”  OSHA  believes  this 
change  (final  paragraph  (e)(5))  will 
maintain  employee  safety  because  it 
provides  the  flexibility  for  employers  to 
provide  the  various  alternative  forms  of 
fire  protection  recognized  in  this 
subpart. 

Hydrostatic  testing:  Paragraph  (f). 
This  paragraph  contains  the 
requirements  for  the  hydrostatic  testing 
of  portable  extinguishers.  It  contains  the 
criteria,  time  intervals,  and  equipment 
for  hydrostatic  testing. 

OSHA,  in  paragraph  (f)(l],  requires 
that  hydrostatic  testing  be  done  by 
trained  persons  with  suitable 
equipment. 

In  paragraph  (f)(2)  and  Table  L-1, 
OSHA  proposed  the  time  intervals  for 
testing  fire  extinguishers.  One 


commenter.  Cities  Service  remarked  (Ex. 
7: 49  p.  3): 

OSHA  should  consider  and  investigate  the 
current  knowledge  and  experience  in 
hydrostatic  testing  to  determine  appropriate 
test  intervals .  .  .  Improved  design 
requirements  and  construction  materials  of 
portable  fire  extinguishers  have  drastically 
reduced  employee  exposure  to  any  significant 
risk  of  the  extinguisher  structiually 
malfunctioning. 

While  OSHA  can  appreciate  the  new 
developments  in  extinguisher  design,  it 
is  intent  on  having  requirements 
compatible  with  the  U.S.  Department  of 
Transportation  which  establishes  the 
basic  criteria  for  all  compressed  gas 
cylinder  design.  OSHA  also  recognizes 
the  experience  and  supports  the  work  of 
the  Nl^A  10  committee  from  whose 
standard  Table  L-1  is  taken.  ^ 

In  light  of  this,  OSHA  does  not  believe 
that  any  changes,  other  than  updating 
Table  L-1  to  reflect  newer  types  of 
extinguishers  and  revising  the  language 
to  permit  the  use  of  outside  contractors 
are  necessary. 

In  paragraph  (f)(3]  OSHA  proposed 
that  employers  hydrostatically  test 
extinguishers  when  they  showed  signs 
of  corrosion  or  mechanical  damage. 
NAFED  strongly  suggested  that  OSHA 
delete  the  proposed  paragraph  because 
(Ex.  7:  71  p.  4): 

*  *  *  based  on  our  wide  experience  on  this 
subject.  Both  NFPA  10  and  the  Compressed 
Gas  Association  (CGA)  Pamphlet  No.  G-6 
specifically  warn  that  corroded  shells  N-O-T 
be  hydrostatically  retested  under  certain 
conditions. 

OSHA  has  decided  to  change  the 
proposed  language  to  reflect  the 
language  of  the  1978  edition  of  the  NFPA 
10  standard  because  the  specific  cases 
when  the  shells  should  not  be  tested  are 
listed  by  NFPA.  OSHA  recognizes  the 
potential  hazard  with  testing  weakened 
shells  and  believes  that  the  amendment 
will  assure  employee  protection  from 
injuries  which  could  occur  if  the 
weakened  shell  failed  under  actual  use 
or  under  hydrostatic  test  conditions. 

The  five  exceptions  when  shells 
should  not  be  hydrostatically  tested  are* 
as  follows: 

(1)  When  the  imit  has  been  repaired 
by  soldering,  welding,  brazing  or  use  of 
patching  compounds; 

(2)  When  the  cylinder  or  shell  threads 
are  damaged; 

(3)  When  there  is  corrosion  that  has 
caused  pitting  including  corrosion  under 
removable  nameplate  assemblies: 

(4)  When  the  extinguisher  has  been 
burned  in  a  fire;  or 

(5)  When  a  calciiun  chloride 
extinguishing  agent  has  been  used  in  a 
stainless  steel  shell. 


Paragraph  (f](4]  of  the  proposal 
contained  a  hydrostatic  test  requirement 
for  hose  assemblies  equipped  with  shut¬ 
off  nozzles.  One  commenter  (Ex.  7:  56) 
questioned  the  need  for  the  proposed 
requirement.  OSHA  believes  the 
requirement  is  necessary  to  assure 
employee  safety  from  injuries  which 
may  occur  due  to  failure  or  rupture  of 
the  hose  under  pressure;  flexion  or 
mechanical  damage  can  weaken  hose 
materials  to  the  point  where  they  will 
rupture  under  pressure. 

Hose  failure  at  the  time  of  a  fire 
would  render  an  extinguisher  useless 
and  could  expose  an  employee  to  a 
hazardous  situation.  Therefore,  OSHA 
has  decided  to  adopt  the  proposed 
language  as  paragraph  (f)(5]  of  the  final 
standard. 

Paragraph  (f)(5]  of  the  proposal 
provided  for  a  test  pressure  and  interval 
for  the  testing  of  carbon  dioxide 
extinguisher  cylinders  and  nitrogen  or 
carbon  dioxide  cylinders  used  with 
extinguishers.  OSHA  is  adding  the 
exception  foimd  in  NFPA  10-1978  for 
cylinders  complying  with  U.S. 

Department  of  Transportaton  (DOT) 
regulations.  The  exception  in  NFPA  10 
permits  cylinders  (except  those  charged 
with  carbon  dioxide)  complying  with 
§  173.34(e)(15),  Title  49,  Code  of  Federal 
Regulations,  to  be  hydrostatically  tested 
every  10  years  instead  of  at  the  test 
specified  in  the  paragraph  (NFPA  10- 
1978;  5-3.1,  Ex.  8:  213).  OSHA  is 
recognizing  the  exception  because  it  will 
make  the  OSHA  standard  (final 
paragraph  (f)(10])  consistent  with  both 
the  NFPA  and  the  DOT  regulations 
without  reducing  employee  safety. 

Paragraph  (f)(6]  of  the  proposal  (final 
paragraph  (f)(ll))  established  a  test 
pressure  for  stored  pressure  and  Halon 
1211  fire  extinguisher  shells.  One 
commenter  (Ex.  7: 11)  questioned  why 
OSHA  limited  the  proposed  requirement 
to  Halon  1211  and  did  not  include  Halon 
1301.  OSHA  did  not  include  Halon  1301 
because  this  type  of  extinguisher  i^  not 
considered  a  stored  pressure  unit  but 
rather  is  a  self-expelling  type  similar  to 
carbon-dioxide  extinguishers. 

In  paragraph  (f)(7]  of  the  proposal 
(final  paragraph  (0(12))  OSHA 
establishes  a  test  pressure  for 
acceptable  soda-acid  and  foam  type 
extinguishers. 

In  proposed  paragraph  (f)(8)  OSHA 
established  a  test  pressure  for  carbon 
dioxide  hose  assemblies.  Two 
commenters  (Ex.  7: 94;  168]  suggested 
that  OSHA  correct  the  metric 
conversion  for  the  pressure  to  read 
“8620  kPa.”  OSHA  has  made  the 
correction  in  the  rule  (final  paragraph 
(f)(6)].  OSHA  has  also  decided  to  amend 
the  proposed  language  by  requiring  the 
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tests  to  be  performed  on  extinguishers 
with  shut-off  nozzles.  OSHA  believes 
this  change  will  more  specifically 
describe  the  type  of  hose  to  be  tested 
than  the  language  used  in  the  proposal. 

In  proposed  paragraph  (f](9]  (final 
paragraph  (f)(7]],  OSHA  establishes  the 
test  pressiue  for  dry  chemical  and  dry 
powder  hose  assemblies  and  corrects 
the  metric  conversion  figure. 

In  paragraph  (f}(10]  of  the  proposal 
(final  paragraph  (fl(13))  OSHA  prohibits 
the  use  of  air  or  gas  pressure  for  testing 
cylinders. 

In  paragraph  (f)(ll]  of  the  proposal 
(final  paragraph  (Q(14]]  OSHA 
mandates  that  portable  fire 
extinguishers  which  fail  hydrostatic 
testing  be  removed  from  service  and  the 
workplace.  OSHA  has  decided  to 
modify  the  proposed  language  to  require 
that  extinguisher  shells  that  are  found 
unfit  for  testing  under  the  criteria  of 
paragraph  (f)(4)  of  the  final  rule  also  be 
removed  from  service  and  the 
workplace.  This  change  is  being  made  to 
clarify  the  original  intent  of  proposed 
paragraph  (f)(ll). 

In  paragraph  (f)(12)  of  the  proposal, 
OSHA  specified  Ae  type  of  equipment 
to  be  used  in  hydrostatic  testing  of 
cylinders.  The  NFPA  (Ex.  7: 161) 
contended  that  the  proposal  was 
appropriate  for  compressed  gas 
cylinders,  but  was  too  stringent  for  non- 
compressed  gas  cylinders.  Accordingly, 
they  requested  that  OSHA  adopt  the 
guidelines  established  in  NFPA  10-1978 
for  non-compressed  gas  cylinders, 
including  the  use  of  a  hydrostatic  test 
pump,  a  flexible  connection  for 
connecting  the  cylinder  to  the  pump,  and 
a  protective  cage  or  barrier.  OSHA 
agrees  that  NFPA  10-1978  more  clearly 
and  specifically  addresses  the  separate 
procedures  and  equipment  to  be  used  in 
testing  non-compressed  and  compressed 
gas  cylinders,  respectively.  Therefore, 
the  proposed  language  is  modified  to 
cover  only  compressed  gas  cylinders, 
and  new  provisions  based  on  NFPA  10- 
1978  are  added  to  cover  non-compressed 
gas  cylinders.  These  testing 
requirements  are  contained  in  final 
paragraphs  (f)(15)(i)  and  (f)(15)(ii). 

Paragraph  (^(13)  of  the  proposal  (final 
paragraph  (f)(9))  OSHA  mandates  that  a 
protective  cage  be  used  when  testing 
carbon  dioxide  hose  assemblies. 

Paragraph  (f)(14)  of  the  proposal  (final 
paragraph  (f)(3))  OSHA  requires  that,  in 
addition  to  a  visual  examination,  an 
internal  examination  of  extinguisher 
shells  must  be  conducted  prior  to 
testing. 

In  paragraph  (f)(15)  of  the  proposal 
OSHA  mandated  that  the  employer 
maintain  records  of  required  hydrostatic 
testing  for  12-years.  Several  commenters 


(Ex.  7: 49;  73;  96;  113;  160;  173) 
questioned  the  need  to  retain  records  of 
5-year  test  intervals  for  12-years.  A 
typical  comment  came  from  Western 
Electric  (Ex.  7:  96  p.  3): 

The  requirement  to  retain  hydrostatic  test 
records  for  a  period  of  12-years  is  not 
consistent  with  the  actual  test  frequency  as 
shown  in  Table  L-1.  The  record  retention 
should  be  in  agreement  with  the  test 
frequency  interval  for  each  particular  type  of 
extinguisher  shown  in  Table  L-1. 

OSHA  agrees  with  the  conunents  and 
has  amended  the  proposed  language 
(final  paragraph  (f)(16])  to  require  that 
test  records  be  maintained  until  the 
extinguisher  is  hydrostatically  tested 
again.  This  change  will  reduce  the 
burden  of  recordkeeping  for  employers 
and  more  accurately  reflect  the  test 
frequency  intervals. 

In  proposed  paragraph  (f)(16)  (final 
paragraph  (f)(8)),  OSHA  provides  for  an 
exemption  from  test  marking  for  hose 
assemblies. 

Training  and  education:  Paragraph 
(g).  This  paragraph  contains  the 
requirements  for  training  and  educating 
employees  in  the  proper  techniques  of 
incipient  stage  fire  fighting. 

These  requirements  are  being 
promulgated  to  fill  a  gap  in  the 
standards  that  was  identified  during  the 
development  of  the  proposal.  Several 
commenters  (Ex.  7:  33;  41;  98;  122) 
suggested  that  if  OSHA  is  going  to 
permit  employees  to  fight  fires,  then 
OSHA  should  also  require  employers  to 
train  and  educate  employees  concerning 
the  proper  methods. 

In  proposed  paragraph  (g)(1)  OSHA 
proposed  that  employers  develop  an 
educational  program  to  familiarize 
employees  with  the  general  principles  of 
fire  extinguisher  use.  One  commenter, 
Babcock-Wilcox,  stated  (Ex.  7:  73  p.  3): 

Providing  an  educational  program  for  all 
employees  as  outlined  here,  and  described  in 
definition  15  (1910.156),  is  a  process  which 
goes  beyond  what  is  necessary  to 
indoctrinate  general  employees.  We  think 
periodic  reminders  to  all  employees  to  know 
where  extinguishers  are  located,  to  read  the 
labels  on  extinguishers,  and  to  know  the 
difference  between  classes  of  fires  is  all  that 
is  necessary  where  the  established  procedure 
calls  for  using  an  extinguisher  on  small  fires 
only  where  an  employee  feels  confident  in 
doing  so. 

Paragraph  (g)(1)  does  not  require  an 
extensive  educational  program  for  all 
employees.  OSHA  believes  that  these 
basic  principles  of  fire  protection  and 
prevention  can  be  periodically 
transmitted  to  employees  through 
various  media. 

Periodic  reminders  such  as  pay  check 
envelope  supplements,  inter-office 
memos,  or  other  administrative 


techniques  including  group  instruction 
directed  to  employees  who  may  use  fire 
extinguishers  would  be  helpful  as  parts 
of  educational  programs. 

The  goal  of  the  educational  program 
requirement  is  to  assure  that  those 
employees  who  may  use  fire 
extinguishers  are  made  aware  of  and 
kept  familiar  with  the  types  and 
locations  of  extinguishers  in  the 
workplace,  what  fires  they  are  effective 
on,  the  way  to  correctly  operate  them, 
and  the  company’s  fire  protection  and 
prevention  policies. 

The  educational  program  does  not 
include  hands-on  training,  but  where  the 
employer  decides  to  provide  a  training 
program  this  will  be  deemed  acceptable 
as  meeting  the  requirement  for  an 
education  program.  Employers  are 
encouraged  to  develop  educational 
programs  that  cover  a  wide  spectrum  of 
fire  protection  and  prevention  principles 
rather  than  programs  that  are  limited  to 
one  or  two  principles.  OSHA  believes 
that  the  expanded  type  training  will 
enhance  employee  awareness  of  fire 
protection  and  prevention  policies. 

Therefore,  OSHA  has  decided  to 
adopt  paragraph  (g)(1)  as  proposed,  with 
several  editorial  corrections  for 
clarification. 

In  paragraph  (g)(2)  OSHA  provides  for 
employee  educational  programs  at 
.  initial  employment  and  at  least  annually 
thereafter.  Some  commenters  (Ex.  7:  73; 
74;  119;  148;  168;  173)  believed  that  an 
annual  review  was  too  frequent  and 
created  an  undue  burden  on  the 
employer.  OSHA  has  decided  to  keep 
the  requirement  for  annual  review  as 
proposed  because  the  requirement  is  not 
an  excessive  burden  on  employers  and 
does  not  mandate  hands-on  training  or 
time  away  from  a  job.  The  annual 
requirement  to  educate  employees  is 
reasonable  because  it  can  be 
accomplished  through  administrative 
means  such  as  written  reminders  to 
employees.  Fire  insurance  carriers  and 
fire  equipment  distributors  provide 
useful  educational  materials  to 
policyholders  or  customers  at  limited  or 
no  cost. 

Since  OSHA  believes  that  an  effective 
educational  program  can  be  carried  out 
on  an  annual  basis  without  imposing  a 
substantial  burden  on  employers,  OSHA 
is  keeping  the  annual  review 
requirement  in  the  final  standard. 

In  paragraph  (g)(3)  OSHA  established 
a  training  requirement  for  those 
designated  employees  who  would  be 
expected  to  use  portable  fire 
suppression  equipment  as  part  of  an 
emergency  action  plan.  OSHA  believes 
that  diose  employees  who  must  fight 
fires  in  the  workplace  should  be  given 
first-hand  experience  in  what  to  expect 
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if  such  equipment  is  used.  OSHA  has 
established  a  requirement  that 
employees  who  are  designated  to  fight 
fires  be  provided  with  hands-on  training 
in  the  use  of  the  portable  Ore 
suppression  equipment  that  they  will  be 
expected  to  use.  OSHA  believes  that 
hands-on  training  is  the  best  method  to 
acquaint  employees  with  the  operation 
of  the  available  equipment.  Hands-on 
training  does  not  require  actual  Ore 
fighting,  but  it  must  include  operation  of 
the  equipment  employees  are  to  use. 
Employers  can  contract  for  training 
services  or  conduct  their  own.  The  lack 
of  a  training  requirement  has  often  been 
cited  as  one  of  the  gaps  in  the  existing 
OSHA  standards. 

Paragraph  (g)(4]  requires  that  training 
sessions  be  given  upon  initial 
assignment  and  at  least  annually 
thereafter.  OSHA  has  determined  that 
an  annual  requirement  is  necessary  to 
be  consistent  with  the  training 
requirements  for  fire  brigades.  Annual 
training  will  also  keep  employees 
familiar  with  equipment  and  hazards  in 
the  workplace.  OSHA  does  not  expect 
employers  to  take  employees  out  to  a 
fire  training  ground  or  parking,  lot  to 
discharge  the  same  type  of  extinguisher 
every  year.  OSHA  believes  that  the 
training  program  should  be  developed  to 
give  employees  as  much  exposure  to  the 
Afferent  types  of  fire  extinguishing 
devices  and  tactics  available  for  use  in 
the  workplace.  Once  employees  have 
mastered  the  use  of  the  particular  piece 
or  pieces  of  equipment  that  they  are  to 
use,  the  employer  should  see  that 
employees  are  given  additional 
information  to  increase  the  employee’s 
knowledge  of  fire  protection  and 
prevention  techniques. 

Section  1910.158  Standpipe  and  hose 
systems. 

This  section  contains  the  minimum 
requirements  for  standpipe  equipment, 
water  supplies,  inspection,  testing,  and 
maintenance.  The  requirements 
establish  design  and  installation  criteria 
for  those  systems  installed  to  meet  a 
particular  OSHA  standard,  but  this 
section  does  not  actually  require  the 
employer  to  install  a  standpipe  system. 
Another  OSHA  standard  must  cross- 
reference  this  section  to  make  it 
mandatory. 

For  example,  if  a  standpipe  system  is 
required  by  an  OSHA  standard  for  a 
sawdust  bulk  storage  plant,  then  the 
specific  standard  covering  the  sawdust 
bulk  storage  plant  will  require  the 
standpipe  system  to  be  installed.  The 
standpipe  system  will  then  have  to  meet 
the  requirements  of  §  1910.158.  PPG 
Industries  summarized  the  majority  of 
comments  when  it  stated  (Ex.  7:  97  p.  2): 


PPG  agrees  with  the  proposal  that  design 
and  installation  criteria  for  fire  protection 
equipment  and  systems,  required  by  other 
OSHA  standards,  should  not  be  repeated  in 
those  standards;  rather,  these  standards 
should  reference  OSHA  Subpart  L,  Fire 
Protection  for  those  criteria. 

OSHA  has  decided  to  follow  the 
recommendations  of  the  commenters, 
because  the  approach  will  provide 
significant  flexibility  in  determining  the 
type  of  fire  protection  systems  that  can 
be  installed  in  various  workplaces.  For 
example,  as  OSHA  develops  standards 
for  various  workplace  fire  hazards,  the 
specific  standard  will  either  reference 
the  entire  section  in  Subpart  L  that 
covers  the  desired  fire  protection 
equipment,  or  it  can  reference  only  those 
parts  of  a  section  that  are  relevant  to 
that  workplace. 

In  this  manner,  OSHA  will  require  by 
reference  to  Subpart  L,  the  most 
effective  fire  protection  equipment  or 
system  necessary  for  a  specific  fire 
hazard.  This  will  eliminate  the  need  for 
employers  to  refer  to  outside  references. 
This  reference  to  Subpart  L  in  other 
subparts  of  Part  1910  will  be  used  for  all 
the  standards  for  fixed  and  portable  fire 
suppression  systems  and  equipment. 

Therefore,  in  §  1910.158,  OSHA  has 
decided  to  establish  design  and 
installation  criteria  for  those  standpipe 
systems  required  by  other  OSHA 
standards.  This  section  does  not  require 
the  employer  to  install  the  system. 

The  following  changes  in  §  1910.158 
paragraph  numbering  have  been  made 
to  reflect  deletions  made  in  the  final 
standard: 


Proposed 

Final 

Proposed 

Final 

(a)(1) 

(a)(1) 

(c)(2)(i) 

(c)(2) 

(a)(2) 

(a)(1) 

(c)(2)(li) 

(■) 

(a)(3) 

(a)(2) 

(c)(2)(iii) 

(■) 

'  Deleted. 


Scope  and  application:  Paragraph  (a). 
In  paragraph  (a)(1)  of  the  proposal 
OSHA  established  the  scope  as 
including  the  requirements  for  the 
components,  the  water  supply,  the 
testing  and  the  maintenance  of 
standpipe  systems  installed  to  meet  a 
particular  OSHA  standard.  In  changing 
the  proposed  language  in  paragraph 
(a)(1),  OSHA  included  the  proposed 
language  of  (a)(2)  in  the  final  language 
for  (a)(1). 

The  final  language  in  (a)(1)  states  that 
the  section  covers  all  small  hose.  Class 
II,  and  Class  III  standpipe  systems 
installed  to  meet  a  particular  OSHA 
standard. 

Paragraph  (a)(3)  of  the  proposal  (final 
paragraph  (a)(2))  exempts  from  this 


section.  Class  I  standpipe  systems 
which  are  installed  for  use  by  full-time 
fire  fighters  trained  in  the  handling  and 
use  of  heavy  hose  streams.  Generally 
Class  I  systems  have  no  hose  attached 
to  the  connection  and  are  not  ready  for 
immediate  use.  The  hose  is  generally 
provided  by  the  responding  fire 
department  and  is  connected  by  them. 
OSHA  does  not  believe  that  regulation 
of  such  systems  is  necessary  for 
employee  safety. 

Protection  of  standpipe  systems: 
Paragraph  (b).  In  paragraph  (b)  OSHA 
requires  that  standpipes  be  located  or 
otherwise  protected  against  mechanical 
damage.  It  is  also  required  that  damaged 
standpipes  be  repaired  promptly.  One 
commenter,  the  Monsanto  Company  (Ex. 
7: 110),  suggested  that  employers  should 
not  be  required  to  provide  protective 
barriers  around  all  standpipes.  It  was 
not  OSHA’s  intention  to  require  such 
barriers.  The  protection  required  by  this 
paragraph  can  be  afforded  in  many 
ways  including  guarding  by  location 
away  from  mechnical  impacts. 

Equipment:  Paragraph  (c).  This 
paragraph  contains  the  requirements  for 
equipment  used  in  standpipe  systems 
installed  for  employee  use.  The 
paragraph  covers  hose  cabinets  and 
reels,  hose  connections,  hose,  and 
nozzels. 

Paragraph  (c)(1)  requires  that  the 
employer  design  hose  reels  and  cabinets 
in  a  manner  that  will  not  interfere  with 
the  operation  of  the  standpipe  system.  It 
also  requires  that  the  employer  identify 
the  hose  cabinets  and  use  them  only  for 
fire  equipment. 

Final  paragraph  (c)(2)(i),  establishes 
the  criteria  for  hose  outlets  and 
connections. 

In  paragraph  (c)(2)(ii)  of  the  proposal, 
OSHA  proposed  criteria  for  the 
installation  of  pressure  reducing  devices 
at  hose  outlets. 

Several  commenters  (Ex.  7:  38;  65:  94; 
104;  150)  suggested  that  the  language  be 
changed  or  deleted.  OSHA  believes  that 
the  regulation  of  excessive  pressure  in 
standpipe  systems  is  better  covered  in 
the  requirements  for  hose  in  paragraph 
(c)(3)  which  also  addresses  the  pressure 
range  acceptable  at  the  nozzle  end  of 
hose  lines.  Therefore  OSHA  is  deleting 
proposed  paragraph  (c)(2)(ii)  and  will 
address  the  hazard  of  excessive 
pressure  in  paragraph  (c)(3)(iii)  of  this 
section. 

In  proposed  paragraph  (c)(2)(iii),  (final 
paragraph  (c)(2)(ii)),  OSHA  establishes 
a  requirement  that  hose  coupling  screw 
threads  be  standardized  or  be 
compatible  through  the  use  of  adapters. 
OSHA  believes  that  standardized 
threads  are  highly  advisable.  The 
purpose  of  this  provision  is  to  assure 
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maintenance  by  itself  is  ns  reason  for 
prohibition  of  ^e  unlined  hose. 


that  hose  connections  can  be  made  at 
the  time  of  a  fire.  If  an  employer  can 
achieve  this  goal  with  the  use  of 
adapters  or  through  the  use  of 
standardized  screw  threads,  that  will  be 
acceptable  to  OSHA. 

In  paragraph  (c)(3)(i]  OSHA  proposed 
a  requirement  for  standpipe  hose  to 
be  attached  to  the  hose  outlet  and  to  be 
ready  to  use.  OSHA  has  decided  to 
change  the  language  in  response  to 
several  comments  (Ex.  7:  40;  94;  150). 

First,  OSHA  is  deleting  the  specific 
reference  to  iVs"  hose  because  OSHA  is 
recognizing  hose  diameters  from  Vs"  up 
to  iVz"  for  use  on  standpipe  systems. 
Second,  OSHA  is  requiring  that  only 
those  hose  outlets  being  used  to  meet 
the  standard  have  hose  attached  and 
ready  for  use.  In  cases  where  employers 
have  hose  outlets  which  serve  as 
secondary  water  supplies  or  are  not 
being  used  to  meet  the  standard,  these 
hose  outlets  need  not  have  hose 
attached  to  them.  Those  hose  outlets 
being  used  as  substitutes  for  portable 
fire  extinguishers  require  hose  attached 
and  ready  for  use. 

Third,  OSHA  is  permitting  hose  to  be 
stored  away  from  exterior  hose  outlets 
whenever  outdoor  environmental 
conditions  would  adversely  affect  hose 
stored  at  such  outlets.  OSHA  has 
decided  to  make  this  change  to  the 
proposed  language  based  on  a 
consideration  of  specific  problems  found 
in  extremely  cold  climates  such  as  those 
on  the  Alaskan  North  Slope. 

In  paragraph  (c)(3)(ii)  OSHA  proposed 
a  requirement  that  lined  hose  be 
installed  on  all  hose  systems  installed 
after  July  1, 1981.  In  Issue  14  of  the 
Notice  of  Proposed  Rulemaking  (43  FR 
60050),  OSHA  raised  the  question  of 
whether  unlined  linen  and  hemp  hose 
should  be  prohibited  by  OSHA.  OSHA 
raised  the  issue  because  of  the 
potentially  hazardous  condition  that  can 
exist  with  unlined  linen  or  hemp  hose 
that  is  improperly  maintained.  Unlined 
linen  or  hemp  hose  requires  a  good 
maintenance  program  and  is  subject  to 
dry-rotting  when  it  is  not  stored  properly 
or  when  it  is  not  thoroughly  dried  after 
use.  Dry-rotted  hose  can  fail 
unexpectedly  when  it  is  charged  with 
water  at  the  time  of  a  fire. 

Several  commenters  (Ex.  7: 18;  33;  66; 
98;  109;  160;  173)  addressed  this  issue. 
Some  suggested  that  there  is  no  problem 
with  unlined  hose  if  it  is  properly 
maintained.  The  General  Motors 
Corporation  (GM)  stated  (Ex.  7: 98  p.  4); 

Unlined  linen  hose  should  not  be 
prohibited  by  OSHA.  If  existing  standards  do 
not  contain  adequate  requirements  for 
inspection  and  maintenance,  then  adequate 
requirements  should  he  made.  Lack  of 


OSHA  agrees  with  the  GM  comment 
that  lack  of  maintenance  requirements  is 
no  reason  to  prohibit  unlined  hose. 
Therefore.  OSHA  is  changing  the 
proposal  by  not  prohibiting  imlined  hose 
until  it  becomes  unserviceable.  If  an 
employer  can,  through  an  effective 
maintenance  program  as  required  in 
paragraph  1910.158(e)  of  the  final  rule, 
assure  the  reliability  of  unlined  hose, 
then  the  continued  use  of  the  hose  is 
acceptable  to  OSHA.  This  amendment  is 
consistent  with  the  language  in  the 
current  NFPA  standard  on  standpipe 
systems,  NFPA  14-1978. 

The  present  NFPA  standard  requires 
that  lined  hose  be  used  on  all  systems 
installed  after  June,  1976.  Further,  OSHA 
believes  that  unlined  linen  hose  leaks 
excessively  and  wastes  limited  water 
supplies,  and  that  the  strength  integrity 
of  an  unlined  linen  hose  jacket  is  not  as 
strong  as  a  lined  hose  jacket.  OSHA 
also  believes  that  unlined  hose  will  not 
be  serviceable  either  with  the  test 
pressure  requirements  for  hose  in 
paragraph  (e)(l)(ii)  or  with  the  use  of 
shut-off  nozzles  where  the  hose  may  be 
subjected  to  high  pressure  when  the 
nozzle  is  shut  off.  Therefore,  upon 
failure  of  imlined  hose  to  meet  the 
requirements  of  1910.158(e)  unlined  hose 
systems  will  necessarily  be  phased  out. 

Many  commenters  (Ex.  7:  6;  41;  42;  43; 
55;  56;  97;  122;  161;  175)  support  a 
requirement  to  either  phase-out  or 
replace  unlined  hose  when  it  is  no 
longer  serviceable.  Therefore,  OSHA 
has  decided  to  adopt  the  proposed 
language  as  the  Hnal  standard  because 
it  will  permit  continued  use  of 
serviceable  imlined  hose,  but  will 
require  lined  hose  on  new  systems  and 
on  those  systems  where  unlined  hose 
has  become  unserviceable.  OSHA 
believes  that  this  approach  will  assure 
employee  safety  when  using  unlined 
hose. 

In  paragraph  (c)(3)(iii)  OSHA 
establishes  30  psi  as  the  minimum  water 
pressure  acceptable  at  the  nozzle  of 
standpipe  systems.  Paragraph  (c)(3)(iii) 
also  addresses  the  maximum  and 
minimum  water  pressure  levels  which 
were  proposed  as  paragraph  (c)(2)(ii). 

In  proposed  paragraph  (c)(2)(ii), 
OSHA  limited  the  maximum  water 
pressure  under  static  or  dynamic 
conditions  to  100  psi.  OSHA  received 
several  comments  (Ex.  7:  65;  75;  87;  93; 
94;  97)  addressing  fte  proposed  100  psi 
maximum  limit. 

The  commenters  noted  that  it  was  not 
uncommon  to  find  water  pressures 
greater  than  100  psi  and  that  employees 
trained  in  the  use  of  fire  hose  could 


handle  greater  pressures.  In  paragraph 
(c)(3)(iii)  of  the  final  standard,  OSHA  is 
changing  the  maximum  pressure  level 
fi'om  100  psi  (as  proposed  in  (c)(2)(ii))  to 
125  psi.  OSHA  is  aware  that  variable 
stream  nozzles  are  designed  to  operate 
at  100  psi  pressure.  However,  the  higher 
pressure  is  acceptable  because  trained 
employees  using  shut-off  nozzles  can 
handle  125  psi  safely,  and  because  the 
greater  pressure  limit  will  both 
accommodate  pressures  found  in  some 
standpipe  systems  and  enhance  design 
flexibility  for  standpipe  systems. 

Further,  OSHA  has  added  a  sentence  to 
limit  dynamic  flow  pressures  to  a  range 
between  30  psi  and  125  psi  inclusive  at 
the  nozzle. 

In  paragraph  (c)(4)  of  the  proposal 
OSHA  mandated  that  all  standpipe  hose 
used  to  meet  this  standard  be  equipped 
with  shut-off  type  nozzles  beginning  July 
1, 1981.  In  addition  to  the  proposed 
language,  OSHA  raised  an  issue  in  the 
Notice  of  Proposed  Rulemaking,  which 
asked  whether  OSHA  should  mandate 
variable  stream  shut-off  nozzles  (Issue 
No.  12,  43  FR  60050). 

The  majority  of  commenters  (Ex.  7:  33; 
72;  97;  98;  169;  175)  addressing  Issue  12 
and  the  proposed  language  in  paragraph 
(c)(4)  supported  the  requirement  for 
shut-off  nozzles  but  did  not  believe  that 
variable  stream  nozzles  were  necessary. 

The  comments  indicated  that  while 
variable  stream  nozzles  may  provide 
additional  water  patterns  to  use  in 
fighting  fires,  there  was  no  need  to 
specifically  require  them  since  a  straight 
stream  nozzle  with  a  shut-ofi  valve 
could  provide  adequate  water  to  control 
or  extinquish  the  types  of  fires  with 
which  OSHA  is  concerned. 

OSHA  believes  that  only  shut-off 
nozzles  are  necessary  for  employee 
safety,  because  it  gives  the  employee 
adequate  control  over  the  flow  of  water 
for  better  tactical  use.  It  also  allows  the 
employee  to  shut  off  a  nozzle  and  move 
it  to  a  new  vantage  point  while  it  is 
charged  with  water,  to  use  the  water  for 
the  best  effect.  This  option  is  not  usually 
available  to  employees  using  a  straight 
stream  open  bore  type  nozzle.  With 
straight  stream  open  bore  type  noz2les, 
the  employee  has  no  way  to  control  the 
water  supply  if  the  pressure  becomes 
too  great  for  proper  handling  of  the  hose. 
If  it  becomes  necessary  to  drop  the 
nozzle  and  run,  the  straight  stream  open 
bore  nozzle  can  “whip”  around  and 
injure  employees.  Therefore,  OSHA  has 
decided  to  adopt  the  proposed  language 
as  the  final  standard  with  some  minor 
editiorial  changes. 

OSHA  wishes  to  emphasize  that  the 
final  standard  requires  a  shut-off  type 
nozzle.  For  the  purpose  of  compliance, 
employers  may  use  a  ball  valve  or 
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similar  valve  placed  in  the  hose  line 
between  a  straight-stream  open  bore 
nozzle  and  the  hose.  OSHA  believes  this 
approach  can  reduce  the  burden  of 
replacing  nozzles  where  such  valves  are 
available. 

Water  supplies:  Paragraph  fd).  In 
proposed  paragraph  (d)  OSHA 
established  the  minimum  water  supply 
of  30  minutes  duration  at  100  gallons  per 
minute  for  standpipe  systems.  OSHA 
also  proposed  a  minimum  residual 
pressure  at  the  topmost  outlet.  OSHA 
raised  a  related  issue  in  the  Notice  of 
Proposed  Rulemaking  (Issue  “d",  43  FR 
60051)  which  asked  whether  single 
source  water  supplies  would  be 
adequate  for  employee  safety.  The 
majority  of  commenters  (Ex.  7: 11;  32;  34; 
37;  43;  55;  65]  supported  the  concept  of 
single  source  supplies  in  low  and 
ordinary  occupancy  workplaces  where 
the  supply  will  adequately  protect 
employees  during  evacuation  or 
incipient  stage  fire  fighting  operations. 
OSHA  has  decided  that  a  water  supply 
meeting  the  proposed  30  minute 
duration.  100  gallon  per  minute  criterion 
is  necessary  for  employees  safety 
regardless  of  the  number  of  sources. 

If  the  employer  can  assure  that  a  single 
water  supply  will  provide  100  gallons 
per  minute  for  30  minutes,  then  OSHA 
will  consider  it  an  acceptable  supply. 

Employers  should  be  aware  that  a 
number  of  tire  protection  systems  could 
simultaneously  draw  from  a  single 
source.  In  providing  a  single  source 
supply,  the  employer  must  be  able  to 
assure  that  the  water  supply  criteria  for 
the  standpipe  system  can  be  met  when 
the  source  is  supplying  all  of  the 
systems  connected  to  it. 

OSHA  is  adopting  the  proposed 
language  of  paragraph  (d)  except  the 
residual  pressure  criteria  for  the  topmost 
outlet;  standpipe  pressures  are 
adequately  addressed  in  paragraph 
(c](3)(iii)  of  the  final  standard. 

Tests  and  maintenance:  Paragraph 
(e).  Paragraph  (e)  contains  the  minimum 
criteria  for  acceptance  tests  and 
maintenance  to  be  performed  on 
standpipe  systems  used  to  meet  this 
standard. 

Final  paragraph  (e)(l](i)  establishes 
criteria  for  hydrostatically  testing  piping 
in  Class  II  and  Class  III  standpipe 
systems  installed  after  January  1, 1981. 
There  were  some  comments  (Ex.  7:  44; 
99]  which  suggested  additions  to  the 
acceptance  tests.  However,  OSHA 
believes  that  the  language,  which  is 
consistent  with  NFPA 14-1978, 
adequately  covers  the  tests  needed  to 
assure  system  reliability. 

In  paragraph  (e](l](ii]  of  the  proposal 
OSHA  established  the  criteria  for 
hydrostatically  testing  fire  hose  to  be 


used  on  standpipe  systems  installed 
after  January  1, 1981. 

Several  commenters  (Ex.  7:  41;  55;  72; 
173;  175]  suggested  that  OSHA  adopt  the 
appropriate  provisions  of  the  current 
NIT’A  14-1978  standard  on  standpipe 
systems.  After  reviewing  the  proposal 
for  consistency  with  the  NFPA  standard. 
OSHA  has  decided  to  adopt  the 
proposed  language  as  the  final  standard 
with  the  following  minor  changes. 

OSHA  has  deleted  the  specific  reference 
to  Class  II  and  Class  III  standpipe 
systems  and  replaced  it  with  the  term 
“standpipe  systems”  because  OSHA 
recognizes  hose  systems  other  than 
Class  II  and  Class  III.  Hose  on  all 
standpipe  systems  must  comply  with 
these  requirements. 

In  paragraph  (e](2)(i],  OSHA 
establishes  the  requirement  to  keep 
water  supply  tanks  filled  to  the  proper 
level. 

Paragraph  (e](2](ii]  establishes  the 
requirement  that  valves  in  the  main 
piping  connections  of  automatic  water 
supplies  be  kept  fully  open  at  all  times. 

OSHA  received  one  comment  (Ex.  7: 
44]  which  suggested  that  OSHA  require 
the  valves  to  be  supervised  in  order  to 
monitor  whether  they  are  in  the  open 
position.  Although  OSHA  agrees  that 
supervision  of  valve  assemblies  may  be 
one  way  to  assure  the  reliability  of  a 
system,  OSHA  also  recognizes  that  it  is 
possible  to  keep  valves  open  without  a 
true  electrical  supervision  program 
through  a  good  preventive  maintenance 
program  conducted  by  trained 
technicians. 

In  paragraph  (e](2](iii]  OSHA 
proposed  semi-annual  physical 
inspections  of  standpipe  hose.  The 
NFPA  (Ex.  7: 161]  suggested  that  OSHA 
adopt  a  requirement  for  annual  rather 
than  semi-annual  inspection  of  fire  hose, 
as  contained  in  NFPA  Standard  No. 
1962-1979.  OSHA  agrees  that  the  OSHA 
standard  should  be  consistent  with  the 
NFPA  standard  in  this  regard. 

OSHA  does  not  believe  that  this 
change  from  semi-annual  to  annual 
inspection  will  reduce  employee  safety. 

Where  employers  are  providing  hose 
systems  in  lieu  of  portable  fire 
extinguishers,  such  systems  are  to  be 
treated  as  “portable  extinguishers”  for 
the  purpose  of  inspection,  and  §  1910.157 
requires  a  monthly  inspection  check  of 
such  systems. 

In  proposed  paragraph  (e](2)(iv] 

OSHA  required  that  unserviceable 
components  of  systems  be  removed 
from  service  and  replaced  with 
equivalent  protection.  OSHA  has 
clariHed  the  proposed  language  in  the 
final  standard  by  citing  examples  of 
equivalent  protection  such  as  fire 
watches  and  portable  extinguishers. 


In  paragraph  (e](2](v]  OSHA  proposed 
that  unlined  hose  be  un-racked, 
physically  inspected,  and  re-racked 
annually.  OSHA  also  proposed  that 
defective  hose  be  replaced  in 
accordance  with  this  standard.  One 
commenter  (Ex.  7:  6]  suggested  that 
OSHA  require  that  a  different  fold 
pattern  be  used  when  re-racking  the 
hose.  OSHA  has  decided  to  add  such  a 
requirement  because  it  assures  that  the 
yarns  in  the  hose  casing  do  not  become 
worn  or  weakened  due  to  continued 
folding  at  the  same  places. 

Paragraph  (e](2](vi]  provides  that  all 
inspections  required  in  this  paragraph 
be  conducted  by  trained  persons 
designated  to  perform  the  task. 

Section  1910.159  Automatic  Sprinkler 
Systems 

This  section  contains  the  minimum 
design  and  installation  criteria  for 
automatic  sprinkler  systems  installed  to 
meet  an  OSHA  standard.  The  section, 
by  itself,  does  not  require  sprinkler 
systems  to  be  installed.  For  example,  in 
§  1910.106(h](6](ii](D],  OSHA  requires 
processing  plants  to  be  protected  by  “an 
approved  automatic  sprinkler  system.” 
■Hie  required  system  must  be  installed 
and  maintained  in  accordance  with  the 
requirements  of  this  section. 

Scope  and  application:  Paragraph  (a). 
Paragraph  (a]  explains  which  systems 
are  covered  by  the  requirements  of  this 
section  and  which  requirements  apply  to 
those  systems. 

Paragraph  (a](l]  requires  the  employer 
to  install,  maintain,  and  test  automatic 
sprinkler  systems  installed  to  comply 
with  OSHA  standards  in  accordance 
with  the  requirements  of  this  section. 

In  paragraph  (a]  (2]  OSHA  proposed  to 
continue  to  accept  automatic  sprinkler 
systems  installed  prior  to  the  effective 
date  of  this  standard  and  in  accordance 
with  a  previous  NFPA  or  National  Board 
of  Fire  Underwriters  (NBFU]  standard  if 
the  system  is  kept  in  compliance  with 
the  earlier  NFPA  or  NBFU  standard. 
Several  commenters  (Ex.  7:  65;  66;  160] 
suggested  that  OSHA  delete  all 
references  to  the  NBFU  since  that 
organization  no  longer  exists.  OSHA  is 
aware  of  the  termination  of  NBFU  and 
of  the  fact  that  the  NBFU  generally 
republished  the  NFPA  standard  in  effect 
at  the  time  they  promulgated  their 
standards  booklet.  However,  OSHA  will 
still  recognize  older  installations  as 
being  acceptable  if  they  comply  with  the 
NBFU  standard  in  effect  at  the  time  of 
installation.  Similarly,  compliance  with 
the  NFPA  standard  in  effect  at  the  time 
of  installation  will  also  be  recognized  as 
acceptable  compliance  with  this  OSHA 
standard. 
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Therefore,  OSHA  has  made  no 
changes  to  the  proposed  language. 

Exemptions:  Paragraph  (6).  In 
paragraph  (b)  OSHA  proposed  to 
exempt  automatic  sprinkler  systems 
installed  in  the  workplace  for  the  sole 
purpose  of  property  protection.  Some 
commenters  (Ex.  7: 42;  74]  asked  who 
makes  the  determination  that  a  system 
is  installed  solely  for  property 
protection.  The  J.  I.  Case  Company 
stated  (Ex.  7:  74  p.  8): 

Who  is  to  ascertain  the  exemption? 
Virtually  all  Case  facilities  are  protected  by 
automatic  sprinkler  systems  and  (they)  are 
there,  for  the  most  part,  for  property 
protection. 

OSHA  has  decided  to  amend  the 
proposed  language  to  clarify  the 
interpretation  of  “for  the  sole  purpose  of 
property  protection.”  OSHA  has  taken 
the  position  that  only  those  systems 
required  by  OSHA  should  be  regulated 
by  this  standard. 

Other  systems  installed  in  the 
workplace  can  be  considered  property 
protection  systems  and  subject  to  the 
control  of  local  fire  officials.  Therefore, 
OSHA  has  modified  the  proposed 
language  to  more  clearly  reflect  this 
view. 

General  requirements:  Paragraph  (c). 
Paragraph  (c)  contains  the  minimum 
requirements  for  the  design, 
maintenance,  and  testing  of  automatic 
sprinkler  systems. 

OSHA  has  renumbered  some  of  the 
proposed  paragraphs  as  follows  because 
of  deletions  made  in  the  final  standard: 

Proposed  and  Final 
(c)(8)  is  deleted. 

(c)(9)(i)  now  (c)(8)(i). 

(c)(9)(ii)  now  (c)(8)(ii). 

(c)(9)(iii)  now  (c)(8)(iii). 

{c)(10)  now  (c)(9). 

(c)(ll)  now  (c)(10). 

(c)(12)  now  (c)(ll). 

In  paragraph  (c)(l)(i)  OSHA 
establishes  the  minimum  design  criteria 
for  automatic  sprinkler  systems.  The 
proposed  language  required  that 
systems  provide  the  necessary 
waterflow,  water  densities,  and  water 
discharge  patterns  to  provide  complete 
coverage  of  the  hazard  area.  OSHA  has 
decided  to  adopt  the  proposed  language 
as  the  final  rule  with  a  change  which 
does  not  affect  the  substance  of  the 
proposed  requirement  but  will  clarify 
the  language. 

OSHA  is  deleting  the  phrase, 
“whether  hydraulic  or  pipe  schedule,” 
from  the  final  language  because  all 
sprinkler  systems  are  based  on  either 
one  or  the  other  type  of  design. 

Paragraph  (c](l)(ii]  requires  that  only 
approved  equipment  and  devices  be 


used  in  the  design  and  installation  of  a 
sprinkler  system. 

Paragraph  (c)(2)  OSHA  requires  that 
employers  properly  maintain  systems 
installed  to  comply  with  this  section. 

The  U.S.  Department  of  Energy  (Ex.  7: 
142),  suggested  that  repairs  only  be 
performed  on  systems  when  employee 
exposure  is  at  a  minimum.  OSHA  agrees 
with  the  suggestion  and  has  decided  to 
include  it  in  the  appendix  as  a  guideline. 
OSHA  has  also  added  a  requirement 
that  employers  must  assure  that  an 
annual  main  drain  flow  test  is 
conducted  and  that  the  inspector’s  test 
valve  is  opened  at  least  every  two  years. 
OSHA  believes  that  this  provision  will 
further  assure  the  reliability  of  the 
system  and  the  adequacy  of  the 
maintenance  program. 

In  paragraph  (c)(3)  OSHA  proposed 
certain  acceptance  tests  that  must  be 
performed  on  sprinkler  systems  to 
assure  they  will  function  properly  when 
needed.  One  commenter.  Southwest 
Research  Institute  (Ex.  7: 33),  questioned 
the  need  for  elaborate  tests.  OSHA  does 
not  believe  that  the  tests  required  by  the 
standard  should  be  characterized  as 
elaborate.  Because  of  the  recognized 
excellent  performance  of  systems 
installed  and  tested  in  accordance  with 
the  NFPA  standard  on  Automatic 
Sprinkler  Systems,  NFPA  13,  OSHA 
proposed  the  same  tests  that  are 
recommended  by  the  NFPA.  OSHA  has 
decided  to  adopt  the  proposed  tests  in 
the  final  standard  because  of  the  degree 
of  safety  that  they  will  provide 
employees  in  assuring  fiiat  the  system 
will  fimction  as  designed.  OSHA  has 
also  revised  the  proposed  language  by 
changing  the  effective  date  for  the 
requirement  to  give  employers 
additional  time  to  comply. 

In  paragraph  (c)(4)  OSH/\. proposed 
that  each  automatic  sprinkler  system  be 
provided  with  at  least  one  automatic 
water  supply  capable  of  providing  the 
designed  fiow  for  at  least  30  minutes. 
OSHA  also  proposed  that  an  auxiliary 
water  supply  be  available  or  an 
emergency  evacuation  plan  be  prepared 
for  use  when  the  system  is  out  of 
service. 

Several  commenters  (Ex.  7:  38;  51;  68; 
72)  questioned  the  need  for  an  auxiliary 
water  supply  if  employees  are  assured 
of  alternative  means  of  safety  such  as 
hose  lines  and  fire  watches  when  the 
primary  water  supply  is  not  available. 
Other  commenters  (Ex.  7:  37;  38;  72;  74) 
found  the  requirement  for  an  emergency 
evacuation  plan  to  be  too  burdensome 
and  suggested  that  other  alternative 
means  of  safety  are  available.  OSHA 
has  decided  to  change  the  proposed 
language  to  reflect  that  an  emergency 
evaculation  plan  is  only  one  of  many 


altemtive  means  of  providing  employee 
safety  when  the  primary  water  supply  is 
out  of  service.  These  alternatives  may 
include  auxiliary  water  supplies,  fire 
watches,  or  increased  standpipe  hose  or 
extinguisher  coverage.  OSHA  believes 
that  the  change  to  the  proposed 
language  will  provide  the  employer  with 
a  greater  degree  of  flexibility  in 
determining  alternative  means  of 
providing  employee  safety  without 
reducing  the  level  of  safety. 

In  paragraph  (c)(5)  OSHA  proposed 
that  employers  may  attach  hose 
connections  for  fire  fighting  use  to  wet 
pipe  sprinkler  systems  in  other  than  high 
hazard  occupancies  if  the  water  supply 
could  satisfy  the  designed  waterflow 
demand  for  both  the  hose  connections 
and  sprinkler  systems.  Some 
commenters  (Ex.  7: 94;  168;  173) 
suggested  deleting  the  proposed 
restriction  on  high  hazard  occupancies. 
OSHA  believes  as  long  as  a  combined 
system  provides  an  adequate  water 
supply  for  both  the  hose  connections 
and  the  sprinkler  systems,  then  such  a 
combined  system  should  be  acceptable, 
even  in  high  hazard  occupancies.  The 
Organization  Resource  Counselors,  Inc. 
(ORC)  stated  (Ex.  7:  94  p.  A-10): 

Where  hose  outlets  are  attached  to 
sprinkler  systems  especially  in  case  of  high 
hazard  spacing  this  should  be  permissible 
providing  the  hydraulic  calculation  includes 
the  water  supply  demand  for  hose  outlets. 

The  Xerox  Corporation  further 
supports  the  deletion  (Ex.  7: 173  p.  6): 

We  feel  this  reference  to  “high  hazard" 
should  be  deleted  from  the  standard. 

National  consensus  standards  do  not 
restrict  fire  hoses  for  this  reason.  If  the 
concern  is  employee  safety,  is  the  hazard 
greater  using  a  hose  at  a  high  hazard 
workplace?  Also,  if  the  employee  is  properly 
trained  and  protected,  it  should  not  matter 
what  the  degree  of  workplace  hazard. 

In  addition,  it  should  be  noted  that 
NFPA  13-1978  does  not  restrict  the  use 
of  iVz"  hose  line  connections  to  wet 
pipe  sprinkler  systems  provided  that  the 
water  supply  is  sufficient  for  both. 
Therefore,  OSHA  has  decided  to  delete 
the  high  hazard  restriction  from  the  final 
standard.  Although  NFPA  does  prohibit 
2V2"  fire  department  connections  in  high 
hazard  occupancies,  OSHA  is  not 
adopting  that  provision  because  OSHA 
is  not  regulating  connections  for  fire 
department  use. 

Paragraph  (c)(6)  requires  that 
sprinkler  piping  be  protected  against 
freezing  and  exterior  surface  corrosion. 

Paragraph  (c)(7)  provides  that  all  dry 
sprinkler  system  piping  be  installed  so 
that  it  can  be  drained.  This  is  necessary 
so  that  water  which  could  freeze  or 
cause  interior  pipe  corrosion  can  be 
drained  after  each  use  or  test. 
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Paragraph  (c)(8]  of  the  proposal 
prohibited  torch  cutting  as  a  means  of 
modifying  or  repairing  sprinkler  systems 
because  of  the  potential  for  obstruction 
of  the  waterflow.  Several  commenters 
(Ex.  7: 18:  33:  73: 94: 102: 173)  suggested 
that  there  is  no  problem  with  torch 
cutting  if  the  employer  can  assure 
unrestricted  waterflow  after  the  repairs 
are  completed  and  if  the  performance  of 
the  system  can  be  assured.  Since  OSHA 
is  shifting  toward  performance  type 
standards,  OSHA  believes  that  this 
proposed  requirement  is  not  necessary  if 
the  employer  can  assure  unrestricted 
flow  of  water  through  the  system.  This 
can  be  determined  by  testing  the  system. 
Therefore,  OSHA  has  decided  to  delete 
the  proposed  requirement  because  it  is 
not  necessary  to  limit  the  methods  of 
modifying  or  repairing  sprinkler  systems 
if  the  employer  can  assure  that  the 
system  will  operate  effectively. 

Proposed  paragraph  (c)(9){i),  (final 
paragraph  (c](8)(i]],  requires  that  only 
approved  sprinklers  be  used  on 
acceptable  sprinkler  systems. 

In  paragraph  (c)(9](ii]  of  the  proposal 
OSHA  permitted  use  of  older  style 
sprinklers  as  replacements  in  systems 
using  the  old  style  sprinklers  or  the 
replacement  of  standard  sprinklers  if  a 
complete  engineering  review  is  done  on 
the  system.  (The  water  patterns  of  older 
style  sprinklers  do  not  provide  uniform 
density  over  the  protected  area  as 
compared  to  the  water  patterns  of 
standard  sprinklers  which  do  provide 
uniform  density  over  the  protected 
area.)  Some  commenters  (Ex.  7:  74:  93) 
questioned  the  need  for  a  complete 
engineering  review.  DuPont  remarked 
(Ex.  7:  93  p.  5)  ‘‘A  complete  engineering 
review  is  unnecessary,  an  engineering 
review  of  the  altered  part  of  the  design 
is  all  that  is  necessary.”  The  J.  I.  Case 
Company  (Ex.  7:  74)  discussed  the  costs 
that  would  be  related  to  such  a 
requirement.  OSHA  has  decided  to 
change  the  proposed  language  (final 
paragraph  (c)(8)(ii))  by  requiring  an 
engineering  review  of  only  the  altered 
part  or  parts  of  the  system.  OSHA 
agrees  that  an  engineering  review  of  the 
unaltered  part  of  the  system  would 
serve  no  function  for  employee  safety. 

Proposed  paragraph  (c)(9)(iii),  (final 
paragraph  (c)(8)(iii)),  requires  that 
sprinklers  located  where  they  are 
subject  to  mechanical  damage  be 
protected  with  effective  guards  to 
prevent  mechanical  damage. 

Proposed  paragraph  (c)(10),  (final 
paragraph  (c)(9)),  requires  a  local  water 
flow  alarm  on  all  systems  having  more 
than  20  sprinklers  which  activates  with 
a  flow  equal  to  that  of  a  single  sprinkler. 
One  commenter  (Ex.  7:  97)  suggested 
that  alarms  other  than  water  motor 


gongs  should  be  permitted.  OSHA  did 
not  intend  to  limit  alarm  selection  to 
water  motor  gongs.  Any  type  of 
approved  alarm  that  indicates 
waterflow  equal  to  that  from  a  single 
sprinkler  is  acceptable. 

Paragraph  (c)(ll)  of  the  proposal  (final 
paragraph  (c)(10))  establishes  the 
performance  criteria  for  sprinkler 
spacing. 

In  proposed  paragraph  (c)(12),  (final 
paragraph  (c)(ll)),  OSHA  establishes 
identification  requirements  for 
hydraulically  designed  systems. 

Section  1910.160  Fixed  Extinguishing 
Systems,  General 

This  section  contains  the  minimum 
general  requirements  for  all  Hxed 
extinguishing  systems  except  automatic 
sprinkler  systems.  Automatic  sprinkler 
systems  are  covered  in  §  1910.159.  The 
format  of  this  section  differs 
significantly  from  the  previous  OSHA 
Hre  protection  sections  because  it 
applies  to  all  fixed  systems  rather  than 
one  single  system.  The  general 
requirements  of  this  section  are  to  be 
applied  along  with  the  more  specific 
requirements  of  this  subpart  for  a 
particular  agent,  to  regulate  fixed 
extinguishing  systems  which  are 
required  by  other  OSHA  standards. 

For  example,  if  a  Halon  1301  system  is 
required  by  OSHA  or  is  used  to  meet  an 
OSHA  standard,  then  that  Halon  system 
would  have  to  meet  the  requirements  of 
both  §§  1910.160  (general  requirements) 
and  1910.162  (gaseous  systems).  OSHA 
believes  that  this  format  will  make  the 
standard  easier  to  understand  as  it 
eliminates  the  need  to  repeat  the  general 
requirements  in  each  section.  In 
addition,  as  noted  in  paragraph  (a)(2), 
certain  portions  of  this  section  apply  to 
those  extinguishing  systems,  regardless 
of  whether  they  are  required  by  an 
OSHA  standard,  with  extinguishing 
agents  which  could  expose  employees  to 
possible  injiuy,  death,  or  adverse  health 
consequences. 

Scope  and  application:  Paragraph  (a). 
Paragraph  (a)  explains  what  fixed 
systems  are  covered  and  what 
requirements  apply  to  them. 

In  paragraph  (a)(1)  OSHA  proposed 
that  the  section  apply  to  all  fixed 
systems.  OSHA  has  decided  to  amend 
the  language  of  the  final  rule  to  make  it 
clear  that  automatic  sprinkler  systems 
are  not  covered  by  this  section.  Section 
1910.159  adequately  regulates  automatic 
sprinkler  systems. 

In  paragraph  (a)(2)  OSHA  proposed 
that  all  fixed  systems  that  could,  by 
means  of  their  operation,  expose 
employees  to  possible  injury,  death,  or 
adverse  health  Consequences  were 


covered  by  paragraphs  (b)(4)  through 
(b)(7)  and  (c)  of  this  section. 

OSHA  has  decided  to  adopt  the 
proposed  language  as  the  Hnal 
requirement  except  for  adding  the 
phrase  “caused  by  the  extinguishing 
agent”  to  the  final  language  to  clarify 
those  adverse  health  consequences 
about  which  OSHA  is  concerned. 

Paragraph  (a)(3)  exempts  those 
systems  otherwise  covered  in  (a)(2)  from 
the  requirements  of  this  section  if  there 
is  no  employee  exposure. 

General  requirements:  Paragraph  (b). 
This  paragraph  contains  the  minimum 
general  requirements  for  the  design, 
maintenance,  and  inspection  of  fixed 
extinguishing  systems.  It  also  contains 
the  minimum  requirements  for  employee 
alarms  related  to  fixed  extinguishing 
systems. 

In  paragraph  (b)(1)  OSHA  proposed 
that  all  fixed  extinguishing  systems, 
components  and  agents  must  be 
approved  for  their  intended  use. 

OSHA  has  decided  to  change  the 
proposed  language  because  systems, 
while  comprised  of  approved 
components,  are  not  generally  approved 
as  total  systems.  Therefore,  OSHA  is 
changing  the  proposed  language  by 
eliminating  the  requirement  that 
“systems”  be  approved  and  to  require 
only  that  system  components  and  agents 
be  approved  for  use  on  specific  hazards. 

In  paragraph  (b)(2)  OSHA  proposed 
that  employees  be  notified  when  Hxed 
systems  are  inoperative  and  that  the 
employer  take  the  necessary  temporary 
precautions  to  assure  employee  safety 
until  the  system  is  repaired  and  restored 
to  service.  There  were  no  substantive 
comments  which  addressed  the 
proposed  language  and  OSHA  is 
adopting  the  proposed  language  as  the 
final  rule. 

In  paragraph  (b)(3)  OSHA  proposed 
the  requirement  for  the  installation  of  a 
discharge  alarm  to  indicate  when  a 
fixed  extinguishing  system  is 
discharging. 

OSHA  has  changed  the  proposed 
language  to  permit  the  use  of  alternative 
signaling  systems  which  comply  with 
§  1910.165  and  to  clarify  that  the  alarm 
or  other  system  is  only  to  activate  in 
that  portion  of  a  workplace  covered  by 
the  system.  This  change  will  provide 
flexibility  in  alarm  selection  and  will 
require  that  the  alarm  be  in  the  area 
covered  by  the  system  rather  than  in  a 
remote  area.  OSHA  has  also  changed 
the  language  to  exempt  systems  where 
discharge  is  immediately  apparent  to 
anyone  in  the  area.  The  purpose  of  the 
alarm  is  to  assure  that  employees  in  an 
area  where  discharge  is  not  inunediately 
apparent  are  made  aware  that  the 
system  is  discharging. 
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In  proposed  paragraph  (b](4]  OSHA 
required  the  employer  to  provide  an 
alarm  to  prevent  employees  from 
entering  discharge  areas  where  the 
atmosphere  .'emains  hazardous  to 
employee  safety  and  health.  OSHA  has 
changed  the  proposed  language  to 
permit  the  use  of  safeguards  other  than 
alarm  systems  rather  than  specifically 
limiting  the  means  of  warning. 

OSHA  believes  this  performance-type 
language  will  give  the  employer  the 
flexibility  necessary  to  provide 
safeguards  such  as  barriers  or  door 
guards. 

In  paragraph  (b)(5)  of  the  proposal 
OSHA  required  the  employer  to  post 
hazard  warning  signs  in  areas  where 
extinguishing  agents  known  to  be 
hazardous  exist.  One  commenter  (Ex.  7: 
65)  suggested  that  the  requirement 
should  apply  only  to  total  flooding 
systems  and  not  to  local  application 
systems.  It  is  true  that  a  hazardous 
concentration  of  an  agent  is  most  likqly 
to  occur  in  total  flooding  areas; 
however,  there  is  a  possibility  that 
hazardous  concentrations  of  certain 
agents  could  occur  near  local 
application  systems. 

OSHA  has  changed  proposed 
paragraph  (b)(5)  to  clarify  that  OSHA  is 
concerned  about  the  concentration  of 
the  agent  and  not  the  type  of  system.  For 
example,  Halon  1301  can  be  used  in 
concentrations  ranging  from  5  percent  to 
greater  than  10  percent.  In  a  5  percent 
concentration  the  agent  is  not  known  to 
be  hazardous;  however,  in 
concentrations  greater  than  10  percent 
the  agent  becomes  hazardous  to 
employees.  OSHA  is  concerned  about 
warning  employees  of  the  higher,  more 
hazardous  concentrations.  Therefore, 
the  final  standard  reads  as  follows:  “The 
employer  shall  post  hazardous  warning 
or  caution  signs  at  the  entrance  to,  and 
inside  of,  areas  protected  by  fixed 
extinguishing  systems  which  use  agents 
in  concentrations  known  to  be 
hazardous  to  employee  safety  and 
health.” 

Paragraph  (b)(6)  requires  an  annual 
inspection  of  fixed  extinguishing 
systems. 

In  paragraph  (b)(7)  OSHA  proposed 
that  the  wei^t  and  pressure  of  refillable 
containers  be  checked  semi-annually. 
The  proposed  language  also  established 
criteria  for  maintenance  checks  and 
recordkeeping.  Several  commenters  (Ex. 
7:  9;  38;  40;  66;  93;  94;  119)  suggested 
changes  to  the  proposed  language  that 
would  permit  dry-chemical  containers  to 
be  checked  annually  and  gaseous-type 
agent  containers  to  be  checked  semi¬ 
annually. 

OSHA  has  reviewed  the  applicable 
NFPA  standards  for  dry  chemical  and 


gaseous  agents  (NFPA  17-1975;  NFPA 
12-1977;  NFPA  12A-1977;  NFPA  12B- 
1977)  and  has  determined  that  a  semi¬ 
annual  pressure  and  weight  check  for 
both  types  of  agents  is  necessary  for 
employee  safety  and  is  consistent  with 
the  consensus  standards.  OSHA  has 
deleted  the  recordkeeping  requirement 
because  it  is  adequately  covered  in 
paragraph  (b)(9)  of  this  section. 

Paragraph  (b)(8)  requires  that 
employers  weigh  factory-charged 
nonrefillable  containers  which  have  no 
means  of  pressure  indication  at  least 
semi-annually. 

In  paragraph  (b)(9),  OSHA  establishes 
a  recordkeeping  requirement  for 
maintenance  and  inspection  checks. 

OSHA  has  changed  the  proposed 
language  to  permit  records  to  be  kept  in 
a  central  location,  on  the  container  or  on 
a  tag  attached  to  the  container.  OSHA 
believes  that  this  change  will  make  the 
requirement  consistent  with  other 
recordkeeping  requirements  and  will 
provide  the  employer  with  additional 
flexibility  in  recordkeeping.  OSHA  has 
also  established  a  maximum  time  period 
for  maintaining  the  record  which  is 
consistent  with  the  other  recordkeeping 
standards  in  this  subpart.  OSHA  does 
not  believe  that  it  is  necessary  to  retain 
the  maintenance  and  inspection  records 
beyond  the  life  of  the  container  being 
tested  or  maintained. 

In  paragraph  (b)(10)  of  the  proposal 
OSHA  mandated  that  employers  train 
and  periodically  review  the  inspection, 
maintenance,  operation,  and  repair 
procedures  with  employees  designated 
to  perform  those  functions.  The  only 
change  in  the  language  as  proposed  is  to 
require  an  “annual”  review  of  the 
functions  rather  than  a  periodic  review, 
in  order  to  clarify  OSHA’s  intent  as  to 
the  meaning  of  “periodically.” 

In  paragraph  (b)(ll)  OSHA  proposed 
that  carbon  tetrachloride  and 
chlorobromomethane  be  prohibited  as 
an  extinguishing  agent  on  fixed  systems. 
Several  commenters  (Ex.  7: 11;  38;  52;  94; 
98)  suggested  that  OSHA  exempt 
explosion  suppression  systems  from  the 
requirement  because  a  large  number  of 
these  systems  use  chlorobromomethane 
as  the  agent.  As  noted  earlier,  paragraph 
(a)(3)  of  this  section  exempts  fi-om  the 
standards  on  fixed  systems  those 
otherwise  hazardous  systems  which  do 
not  expose  employees  to  the  hazardous 
agent.  Those  explosion  suppression  > 
systems  using  chlorobromomethane 
which  operate  in  milliseconds  within  an 
enclosed  space  and  pose  no  threat  to 
employees  are,  therefore,  exempted 
under  paragraph  (a)(3). 

In  paragraph  (b)(12)  OSHA  proposed 
that  the  employer  “coat”  those  system 
components  installed  out  of  doors  or  in 


the  presence  of  corrosive  atmospheres. 
Several  commenters  (Ex.  7;  9;  11;  93;  94; 
173)  suggested  alternative  ways  of 
preventing  corrosion  of  system 
components  to  coating  or  painting.  The 
Ansul  Company  (Ex.  7:  9)  claimed  that 
some  components,  by  means  of  their 
construction,  may  not  be  subject  to 
corrosion.  Another  commenter  (Ex.  7;  11) 
suggested  the  use  of  construction 
materials  such  as  stainless  steel  for 
prevention  of  corrosion.  OSHA  believes 
that  it  is  possible  to  protect  system 
components  from  corrosion  through 
means  other  than  “coating.”  Therefore, 
the  proposed  language  has  been 
changed  to  permit  system  components  to 
be  protected  by  use  of  non-corrosive 
materials  or  other  means. 

Paragraph  (b)(13)  requires  that 
automatic  detection  equipment  be 
installed  in  accordance  with  29  CFR 
1910.164. 

In  paragraph  (b)(14)  OSHA  proposed 
that  all  fixed  systems  be  designed  to 
operate  within  the  range  of  —20“  F 
(-40“  C)  to  130“  F  (54“  C).  There  was 
also  a  proposed  requirement  that 
systems  designed  for  extreme 
temperature  operation  be  capable  of 
functioning  at  the  extreme  temperature. 
Several  commenters  (Ex.  7: 9;  10;  11;  38; 
49;  52)  questioned  the  need  for  a  specific 
range  of  temperatures  if  OSHA  is 
concerned  about  establishing 
performance  criteria.  Some  of  the 
commenters  suggested  that  the  last 
sentence  of  the  proposed  requirement 
would  suffice  for  employee  safety. 

OSHA  has  decided  to  change  the 
proposal  by  deleting  the  requirement 
that  all  systems  function  within  the 
specified  range  because  the  purpose  of 
the  requirement  is  to  assure  that  a 
system  will  operate  correctly  in  the 
temperature  range  in  which  it  is  used.  It 
is  not  necessary  to  design  a  system  to 
operate  at  —20“  F  (—40“  C)  if  the 
temperature  never  reaches  that  level 
where  the  system  is  located.  OSHA 
believes  this  change  will  provide 
increased  flexibility  in  the  design  of 
fixed  systems  particularly  in  areas  of 
extreme  temperature  variations.  The 
final  requirement  reads,  “.  .  .  that  where 
systems  are  installed  in  areas  with 
climatic  extremes,  they  shall  operate 
effectively  at  the  expected  extreme 
temperatures.” 

In  paragraph  (b)(15)  OSHA  proposed 
that  the  design  concentration  of  an 
engineered  system  be  reached  within  30 
seconds  of  initial  discharge.  An 
engineered  system  is  one  which  is 
designed  for  the  specific  conditions 
present  in  a  workplace.  Several 
commenters  (Ex.  7: 9;  32;  93;  120) 
identified  inconsistencies  between  the 
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proposed  OSHA  standard  and  the 
present  NFPA  standards  applicable  to 
fixed  Halon  systems.  NFPA  12A-1977 
and  NFPA  12B-1977  presently  require 
designed  concentration  to  be  achieved 
within  10  seconds. 

OSHA  has  decided  to  cover  this  topic 
in  the  individual  sections  which  address 
the  different  systems.  For  example,  the 
discharge  time  for  dry  chemical  systems 
to  reach  the  design  concentration  will  be 
covered  in  §  1910.161  and  the  discharge 
time  to  achieve  the  design  concentration 
for  COs  and  Halon  systems  will  be 
covered  in  S  1910.162.  Therefore,  OSHA 
is  deleting  proposed  paragraph  (b](15) 
because  of  the  variable  discharge  rates 
for  different  types  of  agents  as 
contained  in  the  NFPA  standards. 

In  paragraph  (bKl6]  OSHA  proposed 
that  automatic  actuation  on  systems  that 
exceed  the  maximum  safe  concentration 
of  agent  be  by  means  of  approved 
detecting  devices  and  that  an  employee 
alarm  be  interconnected  with  the 
discharge  system  to  assure  employees 
can  safely  leave  the  area  prior  to 
discharge.  OSHA  has  decided  to  move 
this  requirement  to  paragraph  (c)  of  this 
section  which  applies  to  total  flooding 
systems  with  potential  health  and  safety 
hazards  to  employees. 

In  paragraph  (b)(17)  of  the  proposal 
(flnal  paragraph  (b)(15])  OSHA 
mandates  that  one  manual  activation 
device  be  provided  for  each  fixed 
extinguishing  system. 

Paragraph  (b](18),  (flnal  paragraph 
(b)(16)),  OSHA  requires  that  the 
employer  identify  manual  operating 
devices  as  to  the  hazard  they  protect. 

In  paragraph  (b](19]  of  the  proposal 
OSHA  mandated  that  employers 
provide  and  make  personal  protective 
equipment  readily  available  near  the 
protected  area  for  employee  rescue  from 
hazardous  atmospheres.  Some 
commenters  (Ex.  7: 9;  11)  questioned  the 
meaning  of  "near  the  protected  area.” 
OSHA  has  decided  to  delete  the  phrase 
from  final  paragraph  (b](17)  because  it  is 
vague  and  to  change  the  remaining 
language  to  require  that  the  equipment 
be  available  and  used  for  immediate 
rescue  of  employees.  OSHA  believes 
that  these  changes  will  clarify  where  the 
equipment  is  required.  The  employer 
can  determine  where  to  store  ^e 
equipment  as  long  as  it  is  immediately 
available  to  be  used  in  rescuing 
employees  stranded  in  the  protected 
area. 

In  paragraph  (b)(20]  of  the  proposal, 
OSHA  required  the  employer  to  provide 
a  means  of  egress  from  the  discharge 
area  in  accordance  with  29  CFR  Part 
1910,  Subpart  E.  One  commenter  (Ex.  7: 
49)  questioned  the  need  for  the 
requirement  in  this  section  since  means 


of  egress  are  more  appropriately 
covered  in  Subpart  E.  OSHA  agrees  and 
is  therefore  deleting  proposed  paragraph 
(b)(20)  from  the  flnal  standard. 

Total  flooding  systems  with  potential 
•health  and  safety  hazards  to  employees: 
Paragraph  (c).  Paragraph  (c)  contains 
minimum  requirements  for  the 
protection  of  employees  from  hazards 
associated  with  the  discharge  of 
hazardous  concentrations  of 
extinguishing  agent  from  total  flooding 
systems.  The  requirements  of  this 
paragraph  apply  to  any  system  installed 
in  the  workplace  regardless  of  the 
purpose  of  the  system.  If  the  system, 
through  its  operation,  exposes 
employees  to  hazardous  concentrations 
of  an  extinguishing  agent,  then  that 
system  must  meet  the  requirements  of 
this  paragraph. 

Paragraph  (c)(1)  requires  that  the 
employer  provide  an  emergency  action 
plan  in  accordance  with  §  1910.38  for 
each  discharge  area  protected  by  a  total 
flooding  system  which  provides  an 
agent  in  concentrations  greater  than  the 
maximum  safe  level  the  agent  as 
established  in  paragraphs  (b)(5)  and 
(b)(6)  of  §  1910.162. 

Paragraph  (c)(2)  establishes  an 
exemption  from  the  requirements  of 
paragraph  (c)  for  those  systems  in  areas 
which  employees  cannot  enter  either 
during  or  after  the  system  discharge. 

In  paragraph  (c)(3)  OSHA  proposed 
that  the  employer  provide  a  pre* 
discharge  alarm  on  total  flooding 
systems  covered  by  this  paragraph.  The 
proposed  language  stated  that  the  alarm 
must  operate  at  least  30  seconds  before 
system  discharge.  Several  commenters 
(Ex.  7:  6;  38;  49;  65;  120)  suggested  that 
the  30-second  alarm  is  too  restrictive. 
They  indicated  that  30  seconds  between 
an  alarm  and  discharge  might  allow  too 
great  a  pre-bum  time  before  flooding 
takes  place,  particularly  in  areas  where 
employee  egress  can  be  completed 
wi^in  30  seconds.  OSHA  recognizes 
that  the  prirpose  of  a  pre-discharge 
alarm  is  to  assure  that  employees  have 
sufficient  time  to  evacuate  the  work 
area  before  the  flooding  system 
discharges.  Therefore,  paragraph  (c)(3) 
is  being  revised  to  require  that  the  alarm 
comply  with  §  1910.165  and  provide 
sufficient  time  for  employees  to  leave 
the  area  before  discharge.  The  alarm 
must  be  perceived  above  ambient  noise 
and  light  levels  in  the  workplace. 

OSHA  has  also  changed  the  proposed 
language  by  calling  the  alarm  a  pre¬ 
discharge  employee  alarm  rather  than  a 
pre-discharge  alarm.  A  pre-discharge 
alarm  may  serve  many  functions,  but  a 
pre-discharge  employee  alarm  notifles 
employees  of  impending  discharge. 


Paragraph  (c)(4)  of  the  final  standard, 
which  was  proposed  as  paragraph 
(b)(16),  requires  the  employer  to  provide 
automatic  actuation  of  total  flooding 
systems  so  that  employees  will  have 
sufficient  time  to  safely  exit  the 
discharge  area. 

Section  1910.161  Fixed  extinguishing 
systems,  dry  chemical. 

This  section  contains  the  minimum 
design  and  installation  requirements 
which  are  specifically  applicable  to 
flxed  extinguishing  systems  using  dry 
chemical  as  the  extinguishing  agent.  Dry 
chemical  systems  installed  to  meet  a 
particular  OSHA  standard  must  comply 
with  the  requirements  of  this  section 
and  §  1910.160. 

Scope  and  application:  Paragraph  (a). 
Paragraph  (a)  establishes  the  scope  and 
application  for  these  requirements  to  be 
all  fixed  dry  chemical  systems  installed 
in  accordance  with  §  1910.160  and 
required  by  a  particular  OSHA 
standard. 

Specific  requirements:  Paragraph  (h). 

In  paragraph  (b)  of  the  proposal  OSHA 
proposed  the  minimum  requirements  for 
flxed  dry  chemical  systems. 

In  paragraph  (b)(l]  of  the  proposal. 
OSHA  required  that  dry  chemical  agents 
used  in  combination  with  foam  and 
wetting  agents  be  approved  for  that  use. 
One  commenter  (Ex.  7: 9)  stated  that  the 
only  known  standards  for  foam/dry 
chemical  compatibility  were  military 
specifications  and  that  if  foam 
compatibility  is  necessary,  then  OSHA 
should  provide  a  specific  method  for 
determining  it  in  the  standard. 

The  purpose  of  the  proposed  language 
was  to  assure  that  employers  use  agents 
that  will  not  break  down  or  become 
ineffective  because  of  incompatibility 
with  other  agents.  Therefore,  OSHA  has 
changed  the  proposed  language  by 
requiring  the  employer  to  determine 
agent  compatibility  when  the  agent  is 
purchased  to  assure  that  the 
combination  of  agents  will  be  effective 
on  the  fire  concerned.  OSHA  believes 
the  changes  will  assure  employee  safety 
and  give  employers  the  flexibility  of 
selecting  agents  without  having  to  refer 
to  a  specific  standard. 

In  paragraph  (b)(2)  OSHA  proposed 
that  dry  chemicals  of  different 
compositions  not  be  mixed  together. 
Some  commenters  (Ex.  7:  33;  97) 
questioned  the  need  to  restrict  the 
mixing  of  different  types  of  dry 
chemicals.  Mr.  John  W.  Gurmy  stated 
(Ex.  7:  3  p.8):  “^dium  carbonate  (dry 
chemical)  and  potassium  carbonate 
(Purple  K)  will  mix  and  can  be  used  as 
replacements.”  PPG  Industries  requested 
a  clariflcation  of  the  proposed  language. 
They  agreed  that  (Ex.  7: 97  p.2): 
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Systems  designed  for  use  with  one 
chemical  shall  not  be  refilled  with  any  other 
type,  however,  this  should  not  be  construed 
to  mean  a  specific  brand. 

The  Underwriters’  Laboratories,  Inc. 
(Ex.  7: 120)  suggested  that  OSHA  only 
permit  the  chemical  stated  on  the 
nameplate  of  the  container. 

OSHA  believes  that  intermixing  of 
different  dry  chemical  extinguishing 
agents  must  be  prohibited  where  such 
intermixing  could  cause  unwanted 
chemical  reactions  or  produce  excessive 
pressures  within  storage  containers. 
These  pressures  or  reactions  could 
cause  the  system  to  operate  ineffectively 
or  not  at  all. 

However,  OSHA  recognizes  that 
certain  types  of  equivalent  compatible 
chemicals  can  be  interchanged  or  mixed 
effectively  within  a  system.  Therefore, 
OSHA  is  changing  the  proposed 
language  to  permit  the  employer  to  use 
chemicals  specified  on  the  approval 
nameplate  or  those  with  equivalent 
qualities  which  are  compatible.  While 
OSHA  encourages  the  use  of  the 
chemicals  listed  on  the  approval 
nameplate,  it  also  recognizes  that  any 
chemical  of  equivalent  composition  and 
physical  properties  could  be  used  and 
still  be  effective  as  an  extinguishing 
agent.  OSHA  believes  this  change  will 
provide  employers  with  the  flexibility  to 
use  equivalent  materials  in  containers 
when  unexpected  shortages  of  specific 
brands  occur. 

It  is  important  to  note  that  while 
OSHA  may  permit  the  use  of  equivalent 
materials,  local  fire  code  enforcement 
agencies  may  not.  Therefore,  employers 
are  encouraged  to  check  with  local 
authorities  before  making  any  changes 
in  chemicals  currently  used  in  their 
containers. 

In  paragraph  (b)(3)  OSHA  proposed  a 
30-second  pre-discharge  alarm  on 
systems  which  would  create  obscured 
vision  upon  discharge.  Some 
commenters  (Ex.  7:  33;  49)  questioned 
the  priority  for  delayed  discharge,  which 
could  cause  larger  fire  spread.  Other 
commenters  (Ex.  7:  65;  87;  30;  121) 
suggested  that  the  30-second  alarm  was 
too  long  for  some  vvorkplace  systems. 
OSHA  believes  the  comments  reflect  the 
problems  associated  with  employee 
safety  versus  property  protection. 
OSHA’s  primary  responsibility  lies  with 
assuring  that  employees  have  sufficient 
time  to  safely  evacuate  discharge  areas 
which  subject  them  to  obscured  vision. 
If,  because  of  delayed  discharge,  a 
possibility  for  greater  property  damage 
exists,  then  the  employer  may  have  to 
provide  alternative  fire  protection 
systems.  OSHA  has  decided  to  change 
the  proposed  language  by  deleting  the 
30-second  time  limit.  The  final  standard 


requires  that  the  pre-discharge  alarm 
which  must  comply  with  §  1910.165  and 
which  must  provide  sufficient  time  for 
safe -egress  fiom  total  flooding  or  local 
application  areas  where  obscured  vision 
may  occur.  OSHA  has  also  changed  the 
name  of  the  pre-discharge  alarm  to  “pre¬ 
discharge  employee  alarm”  to  be 
consistent  with  the  term  used  elsewhere 
in  the  subpart. 

In  paragraph  (b)(4)  OSHA  proposed  a 
specific  test  for  determining  die 
formation  of  lumps  or  caking  in  the  dry 
chemical  agents.  The  purpose  of  the 
requirement  is  to  assure  ^at  dry 
chemical  supplies  are  kept  free  of 
moisture.  If  an  employer  can  assure  that 
dry  chemical  agents  are  free  of  moisture 
by  some  other  test  method,  OSHA  does 
not  believe  that  a  specific  method  of 
testing  has  to  be  required.  Therefore, 
while  the  proposed  test  would  be 
considered  an  acceptable  test,  OSHA 
has  decided  not  to  specifically  require  it. 
Therefore,  OSHA  has  changed  the 
proposed  language  to  provide  the 
employer  flexibility  in  selecting  the  test 
method  for  determining  that  a  dry 
chemical  is  free  of  lumps  and  caking. 

OSHA  has  also  added  a  new 
paragraph  (b)(5)  to  the  section  that 
requires  that  the  rate  of  agent 
application  be  sufficient  to  achieve  the 
design  concentration  within  30  seconds. 
This  requirement  was  initially  proposed 
in  §  1910.160(b)(15)  as  a  general 
requirement;  however,  some 
commenters  (Ex.  7:  9;  93;  120)  in 
addressing  §  1910.160(b)(15),  suggested 
that  the  rates  of  discharge  for  the 
various  classes  of  agents  vary  and  that 
the  rate  should  be  covered  in  the 
specific  section  for  the  particular  class 
of  agent.  OSHA  agrees  with  these 
comments  and  therefore  is  placing  the 
requirement  for  the  rate  of  discharge  for 
dry  chemical  systems  in  §  1910.161. 

Section  1910.162  Fixed  extinguishing 
systems,  gaseous  agent. 

This  section  contains  the  minimum 
design  and  installation  requirements  for 
fixed  extinguishing  systems  using 
gaseous  agents  such  as  carbon  dioxide 
and  Halon  1211  and  1301.  Gaseous  agent 
systems  must  comply  with  this  section 
as  well  as  the  general  requirements  in 
§  1910.160. 

Scope  and  application;  Paragraph  (a). 
Paragraph  (a)  establishes  which  systems 
are  covered  by  this  section  and  which 
requirements  apply  to  these  systems. 

OSHA  proposed  to  include  the  scope 
and  application  of  the  section  in  a  single 
paragraph  (a).  However,  OSHA  has 
decided  to  exempt  certain  local 
application  systems  from  the  proposed 
requirements  of  the  section.  In  order  to 
specifically  describe  the  requirements 


from  which  local  application  systems 
are  exempt,  OSHA  has  divided  the 
proposed  scope  and  application 
provisions  into  two  paragraphs. 

Paragraph  (a)(1)  carries  forward  the 
language  from  proposed  paragraph  (a) 
which  states  that  diis  section  applies  to 
all  fixed  extinguishing  systems  installed 
in  accordance  with  §  1910.160  and  using 
a  gaseous  agent. 

In  paragraph  (a)(2)  of  the  final 
standard  OSHA  has  required  that  only 
total  flooding  systems  must  comply  with 
paragraphs  (b)(2)  and  (b)(4)  through 
(b)(7).  This  change  is  in  response  to  the 
suggestions  made  by  United 
Technologies  (Ex.  7:  38)  and  the 
Organization  Resource  Coimselors,  Inc. 
(Ex.  7: 94).  Paragraph  (b)(2)  and  (b)(4) 
through  (b)(7)  are  not  appropriate  for 
local  application  systems. 

Specific  requirements:  Paragraph  (b). 
Paragraph  (b)  contains  the  minimum 
design  and  installation  criteria  for 
gaseous  agent  systems.  As  described 
above,  paragraphs  (b)(2)  and  (b)(4) 
through  (b)(7)  apply  only  to  total 
flooding  systems. 

Paragraph  (b)(1)  establishes  the 
criteria  for  agents  to  be  used  in  the 
initial  supply  and  replenishment  of  fixed 
gaseous  agents. 

In  paragraph  (b)(2)  OSHA  proposed 
that  the  employer  maintain  gaseous 
agent  concentrations  by  minimizing 
leakage  from  an  enclosure  or  by  adding 
extra  agent.  One  commenter. 
Organization  Resource  Counselors,  Inc. 
stated  (Ex.  7: 94  p.  A-14): 

It  is  thereby  inferred  that  the  existing 
extinguishing  concentration  is  to  be  sustained 
even  after  re-entry.  Many  employers  favor 
ventilation  before  employee  re-entry  and  they 
would  be  unable  to  do  this  if  the  above 
change  were  not  made. 

Several  comments  (Ex.  7:  2;  65;  93) 
advocated  ventilating  the  discharge  area 
before  employees  re-enter  to  conduct 
salvage  and  overhaul. 

Once  the  fire  is  extinguished  or  under 
control,  OSHA  does  not  expect 
employers  to  maintain  extinguishing 
concentrations  when  employees  re-enter 
the  discharge  area  for  overhaul. 
Therefore,  OSHA  has  changed  the 
proposed  language  by  adding  the  phrase 
"Except  during  overhaul”  to  the 
beginning  of  the  sentence.  OSHA  has 
also  changed  the  proposed  wording  by 
deleting  the  references  to  preventing 
leakage  or  applying  extra  gas  because  a 
requirement  of  such  specific  methods  of 
maintaining  proper  concentrations 
would  limit  employer  flexibility.  OSHA 
does  not  believe  that  the  specific 
methods  of  maintaining  concentrations 
need  to  be  established  in  the  final 
standard. 
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In  paragraph  (b)(3)  OSHA  proposed 
that  designed  concentrations  be 
achieved  with  the  minimum  generation 
of  toxic  decomposition  products.  OSHA 
has  changed  the  proposed  language  to 
require  that  employees  not  be  exposed 
to  toxic  levels  of  a  gaseous  agent  or  its 
decomposition  products.  Two 
commenters  (Ex.  7:  3;  65)  indicated  that 
the  proposed  language  was  too  vague 
and  unenforceable.  OSHA  believes  that 
the  revised  language  more  clearly  states 
OSHA’s  intent  that  employers  may  use 
toxic  concentrations  in  areas  where  they 
are  necessary  because  of  design 
extinguishment  concentrations,  but  only 
where  employee  exposiue  will  be  safely 
controlled  or  prevented. 

In  paragraph  (b)(4)  of  the  proposal 
OSHA  established  specific  design 
criteria  for  deep-seated  hres  and  for 
maintaining  concentrations  to  prevent 
reignition.  OSHA  believes  that  this 
paragraph  is  not  necessary  because  the 
hazards  are  adequately  covered  by  the 
performance  language  in  paragraph 
(b)(2)  of  the  hnal  standard.  Therefore, 
OSH^  has  decided  to  delete  paragraph 
(b)(4). 

In  paragraph  (b)(5)  of  the  proposal 
OSHA  established  a  maximum 
discharge  time  of  30  seconds  for  all 
fixed  gaseous  systems.  Some  comments 
(Ex.  7: 11;  120;  168)  questioned  the 
proposed  language  and  suggested  that 
OSHA  recognize  a  10-second  time  limit 
for  certain  gaseous  agents  such  as  Halon 
1301.  It  was  not  OSHA's  intent  to 
speciflcally  limit  the  discharge  time  to 
30  seconds.  The  30-second  limit  was 
intended  to  be  the  maximum  limit;  thus, 
any  system  that  could  reach  an 
extinguishing  concentration  within  10 
seconds  would  obviously  have  met  the 
30-second  criteria.  However,  after 
reviewing  the  comments,  OSHA  has 
decided  to  change  the  proposed 
language  so  that,  in  paragraph  (b)(4)  of 
the  Hnal  standard,  carbon  dioxide 
systems  must  reach  design 
concentrations  within  30  seconds,  and 
Halon  1211  and  1301  systems  must  reach 
design  concentration  within  10  seconds. 
OSHA  believes  the  lO-second  limit  is 
necessary  to  prevent  excessive  pre-burn 
times  and  it  is  consistent  with  the 
applicable  NFPA  standards. 

In  paragraph  (b)(6)  of  the  proposal 
OSHA  required  that  the  employer 
maintain  agent  concentrations  for  a 
sufficient  period  of  time  to  permit 
emergency  actions  by  fire  brigade 
members.  OSHA  has  decided  to  delete 
the  proposed  paragraph  because  tinal 
paragraph  (b)(2)  now  provides  for 
overhaid  operations  in  areas  where 
fixed  systems  protect  the  area.  Several 
comments  (Ex.  7:  2;  65;  93)  support  the 


decision  to  delete  the  proposed  language 
since  maintainance  of  agent 
concentrations  will  not  enhance 
employee  safety. 

In  paragraph  (b)(7)  OSHA  proposed 
that  the  employer  provide  a  pre¬ 
discharge  alarm  on  systems  that  use 
agent  concentrations  exceeding  the 
maximum  safe  level  for  the  agent. 

OSHA  further  established  the  maximum 
safe  levels  for  the  various  agents.  Some 
comments  (Ex.  7: 2;  11;  100)  questioned 
the  levels  set  by  OSHA.  OSHA  has 
decided  to  change  the  proposed 
language  by  deleting  the  list  of 
maximum  safe  levels  and  by  clearly 
indicating  which  gaseous  systems 
OSHA  requires  to  be  equipped  with  a 
pre-discharge  alarm.  The  final  standard 
(paragraph  (b)(5))  requires  pre-discharge 
alarms  for  those  systems  which  have 
design  concentrations  above  the 
maximum  safe  levels  of  agent 
concentration  to  which  employees  can 
be  exposed  without  the  use  of  personal 
protective  equipment.  OSHA  has  also 
changed  the  proposed  language  by 
changing  the  name  of  the  alarm  to  a  pre¬ 
discharge  employee  alarm  to  be 
consistent  with  ^e  term  as  defined  in 
§  1910.155  and  used  elsewhere  in  the 
subpart.  OSHA  has  also  changed  the 
proposed  language  by  requiring  that  the 
alarm  provide  sufficient  time  for 
employees  to  safely  leave  the  area 
before  the  system  discharges  the  agent. 

In  paragraph  (b)(8)  OSHA  proposed 
requirements  for  the  permissible  design 
concentrations  of  Halon  1301  based  on 
the  possible  time  of  employee  exposure. 
There  were  no  substantive  comments 
which  addressed  the  proposed  language. 
However.  OSHA  has  decided  to  change 
the  proposed  language  to  clearly 
delineate  the  design  concentration 
ranges  and  time  intervals  which  are 
permissible  for  Halon  1301  systems.  The 
percentage  of  concentrations  and  the 
escape  time  intervals  in  the  final 
standard  (paragraph  (b)(6))  are  also 
consistent  with  NFPA  12A-1977 
Standard  on  Halon  1301  systems. 

In  paragraph  (b)(9)  of  the  proposal 
OSHA  prohibited  the  use  of  Halon  1211 
and  carbon  dioxide  in  areas  normally 
occupied  by  employees  if  egress  cannot 
be  accomplished  in  30  seconds.  OSHA 
had  decided  to  delete  the  proposed 
requirement  because  the  requirement  is 
adequately  covered  by  the  performance 
language  in  paragraph  (b)(5)  of  this  final 
section. 

In  paragraph  (b)(10)  OSHA  proposed 
specific  design  criteria  for  inerting  type 
gaseous  agents.  Several  commenters 
(Ex.  7: 18;  51;  65)  suggested  deleting  this 
paragraph  because  the  design  criteria 
related  to  extinguishment 
concentrations  are  adequately  covered 


in  paragraph  (b)(1)  of  §  1910. 160.  OSHA 
agrees  and  has  decided  to  delete  the 
proposed  paragraph. 

Section  1910.163  Fixed  extinguishing 
systems,  water  spray  and  foam 

This  section  contains  the  minimum 
design  and  installation  requirements  for 
extinguishing  systems  using  water  or 
foam  solution  as  the  extinguishing  agent 
which  are  installed  to  comply  with 
OSHA  standards.  Water  spray  and  foam 
systems  must  comply  with  this  section 
as  well  as  the  general  requirements  in 
§  1910.160.  This  section  does  not  apply 
to  automatic  sprinkler  systems  covered 
by  §  1910.159. 

Scope  and  application:  Paragraph  (a). 
Paragraph  (a)  states  that  the  section 
covers  and  applies  to  all  fixed 
extinguishing  systems  using  water  or 
foam  solution  as  the  extinguishing  agent 
which  are  installed  to  comply  with  a 
particular  OSHA  standard.  The 
language  also  exempts  automatic 
sprinkler  systems  which  are  covered  by 
§  1910.159  of  this  subpart. 

Specific  requirements:  Paragraph  (b). 

In  this  paragraph  OSHA  establishes  the 
design  and  installation  criteria  for  water 
spray  or  foam  extinguishing  systems. 
These  requirements  are  to  be  used 
together  with  the  general  requirements 
of  §  1910.160  to  regulate  fixed  water 
spray  and  foam  extinguishing  systems 
installed  to  meet  a  particular  OSHA 
standard. 

In  paragraphs  (b)(1)  through  (b)(5)  of 
the  proposal  OSHA  established  rather 
specific  design  criteria  for  the  design  of 
water  spray  and  foam  systems.  Some 
commenters  (Ex.  7:  2;  33;  65)  questioned 
the  need  for  such  specific  requirements 
when  performance  language  could 
effectively  provide  employee  safety. 
OSHA  has  decided  to  delete  proposed 
paragraphs  (b)(1)  through  (b)(5)  and  to 
use  a  more  performance  oriented 
requirement  instead,  to  assure  employee 
safety.  The  proposed  requirements  being 
deleted  are  prohibitions  that  can  be 
more  adequately  addressed  in  the 
appropriate  sections  of  the  OSHA 
standards  which  may  require  water 
spray  and  foam  systems.  These  systems 
are  generally  used  in  areas  where 
employee  safety  can  be  adequately 
assured  through  alternative  means  of 
fire  protection  or  by  evacuation. 

In  paragraph  (b)(6)  OSHA  proposed 
that  water  spray  systems  be  designed  so 
that  extinguishment  or  control  can  be 
accomplished  and  prevent  flashback. 
Several  commenters  (Ex.  7:  58;  65;  93) 
suggested  that  preventing  flashback  may 
not  always  be  possible,  nor  can  an 
employer  assure  that  a  system  will 
extinguish  or  fully  control  a  fire  in  all 
cases.  OSHA  has  decided  to  change  the 


Federal  Register  /  Vol.  45,  No.  179  /  Friday.  September  12,  1980  /  Rules  and  Regulations  60699 


proposed  coverage  to  make  it  a  more 
performance  oriented  requirement  by 
requiring  these  systems  to  be  so 
designed  as  to  be  effective  in  at  least 
controlling  a  fire  on  the  protected 
equipment  or  in  the  protected  area. 

OSHA  believes  this  new  requirement 
(final  paragraph  (b)(1)]  will  provide  the 
employer  with  the  flexibility  to  design  a 
system  that  can  best  protect  employees. 

In  paragraph  (b)(7)  of  the  proposal 
OSHA  required  that  employees  assure 
that  the  drainage  of  water  spray  systems 
is  directed  away  from  employee  work 
areas.  OSHA  has  changed  the  proposed 
language  by  requiring  the  employer  to 
assure  that  drainage  is  directed  away 
from  areas  where  employees  are 
working,  and  that  no  emergency  egress 
is  directed  through  the  drainage  path. 

OSHA  believes  that  the  revised 
provision  (final  paragraph  (b)(2))  will 
improve  employee  safety  because  it 
further  limits  employee  exposure  to 
system  drainage  which  could  be 
carrying  hazardous  wastes. 

Section  1910.164  Fire  detection 
systems. 

This  section  contains  the  minimum 
requirements  for  the  installation, 
restoration,  maintenance,  testing  and 
protection  of  fire  detection  systems  and 
the  criteria  for  response  time. 

Scope  and  application:  Paragraph  (a). 
Paragraph  (aj  establishes  that  the 
requirements  of  this  section  cover  and 
apply  to  all  automatic  fire  detection 
systems  installed  to  meet  a  particular 
OSHA  standard. 

Installation  and  restoration: 

Paragraph  (b).  This  paragraph  covers 
the  minimiun  requirements  for  the 
installation  and  restoration  of  fire 
detection  systems. 

In  paragraph  (b)(l]  of  the  proposal 
OSHA  required  that  all  devices, 
combinations  of  devices,  and  equipment . 
constructed  and  installed  to  comply 
with  this  section  be  approved.  OSHA 
has  decided  to  change  the  proposed 
language  by  deleting  the  phrase 
“combination  of  devices”  because  it 
could  be  misunderstood  as  requiring 
approval  of  an  entire  system  as  installed 
instead  of  just  the  individual  elements  of 
that  system.  OSHA  recognizes  that 
entire  systems  may  not  be  approved  or 
capable  of  being  approved  because  no 
criteria  exist  to  make  such 
determination.  OSHA  believes  that  the 
phrase  “devices  and  equipment" 
adequately  covers  the  components  of  a 
system. 

In  paragraph  (b)(2)  of  the  proposal 
OSHA  required  that  the  employer 
restore  all  fire  detection  systems  and 
components  to  operational  condition  as 
promptly  as  possible  after  each  test  or 


alarm.  OSHA  also  proposed  that  spare 
devices  and  components  normally 
destroyed  in  giving  an  alarm  be  kept 
available  in  sufficient  quantities  and 
locations  for  prompt  restoration  of  the 
system.  Two  commenters  (Ex.  7:  64;  73) 
suggested  that  the  requirement  to  keep 
spare  parts  and  devices  stocked  and 
available  on  plant  premises  be  deleted. 
OSHA  does  not  require  the  stocking  of 
the  parts  in  the  workplace.  OSHA  is 
concerned  with  restoring  detection 
systems  to  service  as  soon  as  possible 
after  a  test  or  alarm.  The  proposed 
language  does  not  preclude  the  use  of  a 
local  hre  detection  system  supplier  to 
provide  the  needed  parts.  OSHA  places 
the  responsibility  of  prompt  restoration 
with  the  employer.  Therefore,  OSHA  is 
using  the  proposed  language  as  the  final 
language  for  the  requirement. 

Maintenance  and  testing:  Paragraph 
(c).  This  paragraph  contains  the 
minimum  requirements  for  maintaining 
and  testing  fire  detection  devices. 

Paragraph  (c](l]  require  that  all 
systems  be  maintained  in  an  operable 
condition  except  when  they  are 
undergoing  repair  or  maintenance. 

In  paragraph  (c](2]  of  the  proposal 
OSHA  required  the  employer  to  test  and 
adjust  the  sensitivity  and  reliability  of 
fire  detectors  as  often  as  necessary  to 
maintain  proper  operating  conditions. 
One  commenter  (Ex.  7:  9]  suggested  that 
the  proposed  language  be  changed  to 
recognize  that  factory  calibrated 
detectors  need  not  be  adjusted  after 
installation.  While  the  proposed 
language  required  that  devices  be 
adjusted  only  when  they  need  it,  OSHA 
agrees  that  factory  calibrated  detectors 
should  not  be  tampered  with  and  has 
changed  the  proposed  language  to 
remove  them  from  coverage  in  the  final 
requirement. 

In  paragraph  (c](3]  OSHA  proposed 
that  all  pneumatic  and  hydraulically 
operated  detection  systems  be 
supervised.  The  purpose  of  the 
requirement  was  to  assure  detection  of 
any  situation  which  may  cause  the 
system  to  malfunction.  Some  comments 
(Ex.  7:  9;  49;  65;  74)  questioned  the  need 
for  electical  supervision  of  all  pneumatic 
and  hydraulic  systems.  However,  the 
proposed  language  does  not  limit 
employers  to  electrical  supervision. 
OSHA  believes  the  requirement  is  • 
necessary  and  permits  any  type  of 
supervision  that  will  detect  a  failure  or 
malfunction  of  the  system.  Therefore, 
OSHA  is  adopting  the  proposed 
language  as  the  final  requirement. 

In  paragraph  (c)(4)  OSHA  proposed 
that  the  servicing,  maintenance,  and 
testing  of  fire  detectors  be  done  by  a 
person  trained  to  do  the  work.  OSHA 
has  decided  to  clarify  the  proposed 


language  of  (c)(4)  by  providing  some 
examples  of  proper  maintenance 
activities.  OSHA  believes  this  change 
will  clarify  the  duties  of  the  person  who 
is  expected  to  service  fire  detectors 
because  it  outlines  the  duties  which 
must  be  carried  out  to  assure  the 
reliability  of  the  systems.  Therefore, 
OSHA  has  changed  paragraph  (c)(4)  by 
adding  the  following  in  the  fmal 
standard  which  states; 

The  employer  shall  assure  that  servicing, 
maintenance,  and  testing  of  fire  detection 
systems,  including  cleaning  and  sensitivity 
adjustments  be  performed  by  a  trained 
person  knowledgeable  in  the  operations  and 
functions  of  the  system. 

In  paragraph  (c)(5)  the  proposal 
required  in  the  second  sentence  that  a 
trained  person  perform  the  maintenance 
work.  This  sentence  has  been  deleted 
because  it  is  covered  in  the  final 
language  of  (c](4].  Therefore  the  final 
standard  paragraph  (c](5]  states; 

Ihe  employers  shall  also  assiue  that  fire 
detectors  that  need  to  be  cleaned  of  dirt, 
dust,  or  other  particulates  in  order  to  be  fully 
operational  are  cleaned  at  regular  and 
periodic  intervals. 

Protection  of  fire  detectors:  Paragraph 
(d).  This  paragraph  contains  the 
requirements  for  protecting  detectors 
from  environmental  and  mechanical 
damage. 

Paragraph  (d)(1)  OSHA  requires  fire 
detection  equipment  installed  outdoors 
or  in  the  presence  of  corrosive 
atmospheres  to  be  protected  fi'om 
corrosion. 

In  paragraph  (d)(2]  OSHA  proposed 
that  every  employer,  by  location  or 
otherwise,  protect  detection  equipment 
from  mechanical  or  physical  impact. 

One  commenter  (Ex.  7;  51)  suggested 
that  it  is  impossible  to  totally  protect 
detectors  from  impact  or  mechanical 
damage.  OSHA  recognizes  that 
detectors  may  be  subject  to  occasional 
impact  or  damage;  it  was  not  the  intent 
of  the  proposal  to  require  absolute 
protection  of  every  detector.  OSHA  is 
concerned  about  protecting  detectors 
from  such  harm  that  might  render  the 
detectors  inoperable.  Therefore,  this 
language  has  been  added  to  the  final 
standard. 

Paragraph  (d)(3)  requires  employers  to 
mount  detectors  without  the  use  of 
circuitry  wires  or  tubing  because  such 
wires  and  tubing  are  not  intended  to 
support  the  detector,  and  they  may 
break  and  interrupt  the  detector’s 
circuit. 

Response  time:  Paragraph  (e).  In 
paragraph  (e)  OSHA  establishes  the 
minimum  performance  criteria  related  to 
response  time  of  detectors. 
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Paragraph  (e)(1)  requires  that  fire 
detection  systems  installed  to  actuate  a 
Hre  suppression  system  be  designed  to 
operate  in  time  to  control  or  extinguish  a 
fire.  Several  commenters  (Ex.  7;  87;  94; 
121)  suggested  that  OSHA  delete  the 
paragraph  because  proposed  paragraph 
{e)(2)  covers  the  requirement  OSHA 
disagrees  with  the  comments  because 
proposed  paragraph  (e)(1)  applies  to 
detectors  on  extinguishing  systems  and 
paragraph  (e)(2)  applies  to  detectors  on 
alarm  systems.  OSHA  believes  that  the 
standard  is  necessary  to  assure  that 
employees  whose  safety  may  depend  on 
the  timely  operation  of  a  suppression 
system  are  properly  protected. 

Paragraph  (e)(2)  requires  that 
detection  systems  installed  for  the 
purpose  of  activating  the  employee 
alarm  for  evacuation  be  installed  to 
allow  sufficient  time  for  safe  escape  of 
employees. 

OSHA  has  decided  to  substitute  the 
phrase  “provide  a  warning  for  employee 
action"  for  the  phrase  “allow  sufficient 
time”  because  it  is  difficult  to  specify 
what  “sufficient"  means  in  this  context. 
OSHA  also  believes  that  the 
substitution  will  provide  the  employer 
with  options  other  than  escape  when  a 
warning  for  employee  action  is  given. 

In  paragraph  (e)(3)  OSHA  proposed 
that  alarms  or  devices  initiated  by 
detector  actuation  not  be  delayed  for 
more  than  30  seconds  imless  the  delay  is 
necessary  for  immediate  safety  of 
employees.  OSHA  proposed  that  in 
cases  where  extensive  delay  is 
necessary,  the  emergency  action  plan 
must  assure  that  employees  be  notified, 
or  extinguishment  be  actuated  in 
sufficient  time  to  assure  employee 
safety.  OSHA  has  changed  the  proposed 
language  which  required  the  emergency 
action  plan  to  address  employee 
notification  and  extinguishing  system 
activation.  The  standard  now  requires 
that  any  necessary  delay  be  addressed 
in  an  emergency  action  plan  meeting  the 
requirements  of  §  1910.38.  OSHA 
believes  this  change  will  improve  the 
requirement  in  that  all  aspects  of  the 
delay,  including  but  not  limited  to 
employee  notification  and  system 
activation,  are  to  be  addressed  in  the 
plan.  The  reference  to  §  1910.38  makes 
clear  what  OSHA  requires  in  emergency 
action  plans. 

Number,  location  and  spacing  of 
detecting  devices:  Paragraph  (f). 

Paragraph  (f)  requires  the  employer  to 
assure  that  spacing,  location,  and 
numbers  of  detectors  are  based  upon 
design  criteria  obtained  from  field 
experience  or  testing,  engineering 
surveys,  the  manufacturer’s 
recommendations  or  a  recognized 
testing  laboratory’s  listing. 


Section  1910.165  Employee  alarm 
systems. 

This  section  contains  the  minimum 
requirements  for  the  design,  installation, 
restoration  and  manual  actuation  of  all 
types  of  emergency  employee  alarm 
systems  installed  to  meet  a  particular 
OSHA  standard.  The  section’s 
maintenance,  testing  and  inspection 
criteria  also  apply  to  all  local  fire  alarm 
signaling  systems  used  to  alert 
employees  of  fires  in  the  workplace 
regardless  of  the  other  functions  of  the 
system.  This  section  applies  only  to 
those  employee  alarm  systems  which 
warn  employees  of  emergencies,  such  as 
fires,  tornadoes,  toxic  atmospheres,  etc. 
This  section  is  not  intended  to  apply  to 
warning  alarm  systems  such  as  back-up 
alarms,  alarms  used  on  cranes,  etc. 

Scope  and  application:  Paragraph  (a). 
This  paragraph  establishes  which  alarm 
systems  are  regulated  by  the 
requirements  of  this  section  and  the 
requirements  that  apply  to  those 
regulated  systems. 

In  paragraph  (a)(1)  OSHA  proposed 
that  the  section  apply  to  all  emergency 
alarms  or  alarm  systems  installed  to 
meet  a  particular  OSHA  standard. 

OSHA  proposed  to  exempt  those  pre¬ 
discharge,  discharge  or  supervisory 
alarms  required  on  various  fixed 
extinguishing  or  other  fire  protection 
systems  because  they  were  adequately 
covered  in  the  specific  fire  suppression 
system  section.  OSHA  is  changing  the 
proposed  language  to  clarify  the  scope 
of  the  requirements  as  follows:  First,^ 
OSHA  has  deleted  the  term  “pre¬ 
discharge”  from  the  exemption  since 
that  type  of  alarm  is  an  employee  alarm 
system  used  with  specific  fire 
suppression  systems  required  by  various 
sections  in  Subpart  L.  Requirements  for 
pre-discharge  alarms  will  be  contained 
in  new  paragraph  (a)(3)  of  this  section. 
Second,  OSHA  has  added  the  phrase 
“unless  they  are  intended  to  be 
employee  alarm  systems”  to  the  end  of 
the  paragraph  which  exempts  various 
types  of  alarms,  such  as  those  used  only 
to  alert  maintenance  personnel.  OSHA 
believes  this  change  will  clarify  the 
scope  of  the  section  which  is  to  cover  all 
alarm  systems  intended  to  provide 
employees  with  a  warning  that  some 
emergency  action  by  them  is  necessary. 

Paragraph  (a)(2)  provides  that  the 
requirements  of  the  section  apply  to  all 
local  fire  alarm  signaling  systems  used 
for  alerting  employees  regardless  of  the 
system’s  other  purposes. 

Paragraph  (a)(3)  has  been  added  to 
this  section  to  clarify  that  there  are 
certain  requirements  of  this  section 
which  apply  to  pre-discharge  alarms.  All 
pre-discharge  employee  alarms  installed 


to  meet  a  particular  OSHA  standard 
must  meet  the  following  requirements  of 
this  section:  the  general  requirements  of 
paragraphs  (b)(1)  through  (b)(4),  the 
installation  and  restoration 
requirements  of  paragraph  (c),  and  the 
maintenance  requirements  of  paragraph 

(d)(1). 

General  requirements:  Paragraph  (b). 
This  paragraph  contains  the  minimum 
requirements  for  the  design  criteria  of 
employee  alarm  systems  covered  by  this 
section. 

In  paragraph  (b)(1)  OSHA  proposed 
that  the  employer  provide  employees 
with  an  alarm  system  that  would  give 
them  time  to  safely  escape  from  a  life 
threatening  emergency.  There  were  no 
substantive  comments  which  addressed 
the  proposed  language;  however,  OSHA 
has  decided  to  change  the  proposed 
language  to  clarify  the  requirement: 

First,  OSHA  has  deleted  the  language 
“employees  with”  from  the  proposal 
because  the  requirement  is  intended  to 
require  that  the  employer  provide  an 
alarm,  not  that  the  employer  provide  an 
alarm  to  employees.  Second,  OSHA  has 
reworded  the  proposed  language  by 
changing  the  second  description  of  the 
time  criteria  for  the  alarm.  OSHA 
proposed  that  the  alarm  provide 
sufficient  reaction  time  to  safely 
evacuate  from  a  life  threatening 
emergency.  OSHA  has  decided  to  clarify 
the  requirement  and  provide  additional 
options  to  the  employer.  OSHA  now 
requires  that  the  alarm  provide 
employees  with  a  warning  to  take 
appropriate  emergency  actions  which 
may  or  may  not  include  evacuation. 
OSHA  believes  the  two  changes  made 
to  the  proposed  language  will  better 
explain  the  intent  of  the  requirement 
and  provide  an  alternative  to  those 
employers  who  may  prefer  actions  short 
of  evacuation  when  the  alarm  is  given. 
OSHA  has  also  added  the  term 
“immediate  work  area”  to  the  final 
language  so  that  different  plans  can  be 
developed  for  the  various  portions  of 
large  workplaces.  The  final  paragraph 
(b)(1)  states:  “The  alarm  system  shall 
provide  warning  for  necessary 
emergency  action  as  called  for  in  the 
emergency  action  plan,  or  for  reaction 
time  for  safe  escape  of  employees  from 
the  workplace  or  the  immediate  work 
area,  or  both.” 

Paragraph  (b)(2)  requires  that 
employee  alarms  be  capable  of  being 
perceived  above  ambient  noise  and  light 
levels,  and  allows  tactile  devices,  such 
as  electric  fans,  to  be  used  when 
necessary. 

Paragraph  (b)(3)  of  the  proposal 
provided  that  employee  alarms  be 
distinctive  and  recognizable  to 
employees  as  signals  to  perform  actions 


Federal  Register  /  Vol.  45,  No.  179  /  Friday,  September  12,  1980  /  Rules  and  Regulations  60701 


designated  in  the  emergency  action 
plan.  OSHA  has  decided  to  adopt  the 
proposed  language  with  minor 
corrections  as  the  final  requirement.  In 
addition,  OSHA  does  not  intend  that  the 
final  requirement  mean  that  each  signal 
must  be  generated  by  a  separate  device 
or  system;  rather,  OSHA  will  recognize 
a  single  system  with  distinctive  code 
signals  or  a  voice  communication 
system. 

In  Paragraph  (bK4)  OSHA  proposed 
that  the  employer  explain  the  preferred 
means  of  reporting  emergencies  to 
employees  and  that  emergency 
telephone  numbers  be  posted.  One 
commenter  (Ex.  7: 150}  recommended 
that  OSHA  accept,  in  addition  to 
telephones  and  manual  pull  box  devices, 
the  use  of  portable  radios  as  a 
satisfactory  method  to  initiate  an 
employee  alarm  system.  OSHA  has 
clarified  the  proposed  language  in  this 
regard  by  specifically  listing  public 
address  systems  and  radios  as  other 
alternative  means  of  reporting 
emergencies.  OSHA  has  also  changed 
the  proposed  language  by  requiring  that 
emergency  telephone  numbers  be  posted 
only  when  telephones  are  used.  The 
proposed  language  implied  that 
telephone  numbers  had  to  be  posted 
even  when  telephones  were  not 
included  in  the  plan  as  a  means  of 
reporting  emergencies.  The  purpose  of 
this  requirement  is  to  assure  that  multi¬ 
use  communication  systems  be  operated 
to  allow  emergency  messages  to  have 
priority  over  all  non-emergency 
messages.  ' 

OSHA  has  decided  to  add  a  new 
paragraph  (b}(5]  to  the  final  standard  to 
provide  direct  voice  communication  as 
an  alternative  means  of  giving  alarms  in 
small  workplaces.  This  area  that  was 
not  adequately  discussed  in  the 
proposal.  The  new  paragraph  gives  the 
employer  greater  flexibility  in  complying 
with  OSHA  standards. 

Paragraph  (b)(5)  permits  employers 
with  10  or  fewer  employees  to  use  direct 
voice  communication,  without  a  back-up 
system,  as  an  acceptable  alternative  for 
sounding  an  alarm.  Several  commenters 
(Ex.  7:  33;  43;  66;  72;  97;  98)  supported  the 
use  of  alternative  methods  for  sounding 
alarms  in  their  comments  addressing 
Issue  17.  Issue  17  asked  whether  OSHA 
should  allow  alternatives  to  manual  pull 
box  alarms  such  as  whistles,  voice, 
visual  or  tactile  communication  systems. 
The  comments  supported  the  use  of 
alternative  alarm  methods  as  long  as  the 
methods  are  reliable  and  recognized  by 
employees.  OSHA  believes  that  the  new 
paragraph  recognizes  the  work 
environment  found  in  small  workplaces 
where  direct  voice  communication  is 


often  the  quickest  and  most  recognized 
source  of  alarm. 

Installation  and  restoration: 

Paragraph  (c).  Paragraph  (c)  contains 
the  minimum  requirements  for  the 
installation  and  restoration  of  alarm 
systems. 

Paragraph  (c)(1)  requires  that  the 
components,  devices,  and  systems 
constructed  and  installed  to  comply 
with  the  requirements  of  this  standard 
be  approved.  Alternative  signaling 
devices  such  as  air  horns  and  strobe 
lights  not  generally  “approved”  are  also 
acceptable. 

In  paragraph  (c)(2)  OSHA  proposed 
that  all  systems  be  restored  to  normal 
operating  condition  as  promptly  as 
possible  after  each  use  or  test.  OSHA 
also  proposed  to  require  a  stock  of  spare 
parts  or  devices  to  be  maintained  in  the 
workplace.  Several  commenters  (Ex.  7: 

73;  93;  113;  148)  suggested  that  the 
employer  be  able  to  use  the  services  of  a 
local  contractor  or  supply  store  to 
provide  service,  parts,  spare  devices  and 
components.  OSHA  believes  that  it  is 
the  employer’s  responsibility  to  return 
the  system  to  operating  condition  as 
promptly  as  possible  and  in  a  manner 
the  employer  finds  appropriate.  In  many 
workplaces  where  local  suppliers  can 
meet  the  need  promptly,  this  may  not 
require  the  stockpiling  of  spare  parts. 
Therefore,  OSHA  has  changed  the 
proposed  language  by  deleting  the 
requirement  that  spare  parts  be  stocked 
in  the  workplace  and  by  changing  the 
provision  to  require  that  the  parts  be 
available  in  sufficient  quantities  and 
locations  for  prompt  restoration  of  the 
system. 

Maintenance  and  testing:  Paragraph 
(d).  Paragraph  (d)  contains  the  minimum 
requirements  for  the  maintenance  and 
testing  of  employee  alarm  systems. 

Paragraph  (d)(1)  requires  that  all 
employee  alarm  systems  be  maintained 
in  operable  condition  except  when 
undergoing  repairs  or  maintenance. 

In  paragraph  (d)(2)  OSHA  proposed 
that  employee  alarm  systems  be  tested 
for  reliability  and  adequacy  at  bi¬ 
monthly  intervals.  OSHA  also  proposed 
that  a  different  actuation  device  be  used 
for  each  test. 

Several  commenters  (Ex.  7: 11;  73;  74; 
87;  121)  suggested  changes  to  the 
proposed  language.  One  commenter  (Ex. 
7:  73)  advocated  that  supervised 
employee  alarm  systems  do  not  need  to 
be  tested  with  the  same  frequency  as 
those  systems  which  are  not  supervised. 
Another  comment  (Ex.  7: 11)  asked  what 
is  to  be  done  if  the  alarm  system  has 
only  one  actuation  device.  OSHA  has 
decided  to  clarify  the  final  requirement 
by  changing  the  proposed  language. 
First,  OSHA  has  changed  the  paragraph 


to  clarify  that  orJy  non-supervised 
employee  alarm  systems  are  covered.  It 
is  not  OSHA’s  intent  to  require  that 
supervised  systems  be  tested  as 
frequently  as  non-supervised  systems, 
as  presented  in  paragraph  (d)(4). 

Second,  OSHA  has  changed  the  word 
“bi-monthly”  to  read  “every  two 
months”  to  avoid  confusion.  Third. 

OSHA  has  added  the  phrase  “of  a  multi¬ 
actuation  device  system”  to  the  final 
requirement  to  emphasize  that  OSHA  is 
also  concerned  about  those  systems 
with  more  than  one  actuation  device. 
OSHA  believes  that  these  three  changes 
in  the  final  standard  will  clarify  the 
meaning  and  purpose  of  the 
requirement. 

Paragraph  (d)(3)  requires  that  the 
employer  keep  power  supplies  of  alarm 
systems  fully  operational. 

In  paragraph  (d)(4)  OSHA  proposed 
that  all  alarm  systems  installed  after 
July  1, 1980,  be  supervised.  Two 
commenters  (Ex.  7:  51;  114)  suggested 
that  it  may  not  be  possible  to  supervise 
all  alarm  systems  because  of  their 
design  and  method  of  operation.  OSHA 
has  changed  the  proposed  language  to 
provide  that  only  employee  alarm 
circuitry  capable  of  being  supervised  is 
required  to  be  supervised  and  to  extend 
the  date  of  compliance  to  July  1, 1981. 
The  new  language  will  assure  that 
system  circuitry  capable  of  being 
supervised  is  operational  and  capable  of 
transmitting  alarm  signals  and  that 
employers  are  given  a  sufficient  time  to 
comply  with  the  final  standards.  OSHA 
has  also  established  an  annual  test 
requirement  for  supervised  employee 
alarm  systems  to  assure  their  reliability. 
This  is  in  recognition  of  the  comment 
(Ex.  7: 11)  presented  in  the  earlier 
discussion  of  paragraph  (d)(2).  OSHA 
believes  that  an  annual  test  is  necessary 
to  assure  the  reliability  of  the  entire 
system.  The  new  requirement  is 
consistent  with  other  test  criteria  in  the 
subpart  and  it  further  adds  to  employee 
safety  by  assuring  the  reliability  of  the 
system. 

Paragraph  (d)(5)  requires  that  all 
servicing,  testing  and  maintenance  of 
employee  alarm  systems  be  done  by 
trained  persons. 

Manual  operation:  Paragraph  (e). 
Paragraph  (e)  contains  the  requirements 
for  the  location  and  accessibility  of 
manual  actuation  devices. 

In  paragraph  (e)(1)  OSHA  proposed 
that  manually  operated  pull  boxes  be 
mounted  so  that  they  are  unobstructed, 
conspicuous,  and  readily  accessible. 
OSF^  also  proposed  to  limit  the  travel 
distances  to  the  pull  boxes  to  200  feet. 
Several  commenters  (Ex  7:  54;  65;  66;  87; 
121;  160)  suggested  that  the  200-foot 
travel  distance  requirement  for  pull-box 
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stations  is  too  specific  and  should  be 
replaced  with  a  performance  oriented 
standard.  OSHA  has  decided  to  change 
the  proposed  language  by  deleting  the 
specific  travel  distance  limit.  This 
change  reflects  OSHA’s  intention  that 
the  pull  boxes  be  readily  accessible, 
without  setting  a  required  distance. 

However,  OSHA  has  decided  to 
include  the  200-foot  travel  distance 
recommendation  in  the  appendix.  OSHA 
has  also  used  the  term  “manually 
operated  actuation  devices”  in  the  Hnal 
requirement  rather  than  “manually 
operated  pull-boxes”  because  there  may 
be  types  of  actuation  devices  other  than 
pull-boxes.  OSHA  believes  that  these 
specific  changes  to  the  Hnal  standard 
will  clarify  the  requirements. 

In  paragraph  (e)(2)  of  the  proposal 
OSHA  required  that  pull-boxes  be 
approved.  OSHA  has  decided  to  delete 
the  proposed  language  because  the 
approval  of  alarm  system  components  is 
adequately  covered  in  paragraph  (c)(1) 
of  this  section. 

IV.  Regulatory  Assessment 

Executive  Order  No.  12044  (43  FR 
12661,  March  24, 1978),  directs 
regulatory  agencies  to  simplify  and 
clarify  regulations  and  to  minimize 
compliance  costs,  paperwork  and  other 
burdens.  Section  4  of  the  Executive 
Order  requires  review  of  existing 
regulations  in  order  to  simplify 
language,  reduce  regulatory  burdens, 
assure  conformance  with  new  and 
evolving  technologies,  and  to  eliminate 
overlapping  and  duplicative 
requirements. 

The  revised  standard  reduces  burdens 
and  is  not  a  “major”  action  as  defined 
by  the  Executive  Order  and  by 
economic  identification  criteria 
contained  in  Department  of  Labor 
Guidelines  for  improving  Government 
regulations  (44  FR  5575,  January  26, 

1979). 

JRB  Associates,  Inc.,  has  prepared  an 
economic  assessment  for  OSHA  entitled 
“Economic  Impact  Assessment  of  29 
CFR  Part  1910  Subpart  L — ^Fire 
Protection.”  The  study  includes 
assessment  of  the  technological 
feasibility  of  compliance  as  well  as  an 
estimate  of  compliance  costs.  The 
effects  on  other  variables,  such  as 
employment  productivity  and  market 
structures,  are  considered. 

According  to  the  study,  compliance 
costs  are  not  expected  to  exceed  $20 
million  for  any  of  the  years  1979-1983.  In 
1984,  compliance  costs  are  expected  to 
peak  at  $21  million,  but  after  1984,  these 
costs  will  decline  considerably.  The 
study  concludes  that  at  present  time, 
compliance  with  the  proposed  standard 
is  both  economically  and  technically 


feasible.  Additionally,  the  proposed 
modiHcations  to  Subpart  L  are  not 
expected  to  have  any  other  economic 
impact  that  might  be  considered  major. 
Due  to  training  requirements,  the 
proposed  standard  could  possibly  result 
in  a  marginal  increase  in  employment. 
This  effect  will  not  be  significant  when 
distributed  across  the  entire  economy. 

No  significant  market  structure  effects 
are  projected  from  the  regulatory 
restraints  proposed  on  certain  products. 
The  study  therefore  concludes  that, 
based  on  data  available  at  the  time  of 
the  analysis,  the  proposed  changes  will 
not  have  a  major  economic  impact  as 
defined  by  Executive  Order  12044  and 
criteria  proposed  by  the  Department  of 
Labor  pursuant  to  this  order. 

Several  commenters  (Ex.  7:  33;  74;  88; 
108)  challenged  the  study  findings  and 
stated  their  belief  that  the  cost  of 
compliance  estimates  were  too  low. 
Reasons  given  by  these  commenters 
were  based  on  (1)  the  additional  wage 
costs  of  company  paid  firemen  who 
would  have  no  other  duties  and  (2)  the 
cost  of  conforming  all  Hre  protection 
systems  to  the  proposed  standard. 

Although  these  issues  were  raised 
during  the  rulemaking,  the  revised 
standard  does  not  prohibit  the 
assignment  of  other  duties  to  employees 
who  are  members  of  company  fire 
brigades  nor  does  it  require  that 
employers  have  fire  brigades.  Therefore, 
the  cost  estimates  contained  in  the 
economic  impact  assessment  are 
considered  reasonable. 

Concern  that  compliance  costs  were 
understated  also  arose  from  the 
misimderstanding  that  all  fire  protection 
systems  are  covered  by  the  standards, 
file  standards  do  not  apply  to  systems 
designed  to  protect  property  or  the 
general  public.  The  cost  estimates  in  the 
economic  assessment  were  properly 
determined  solely  upon  the  application 
of  the  standards  to  employee  safety  and 
health  in  the  workplace. 

The  economic  impact  assessment  has 
identified  several  benefits  that  will  be 
realized  as  a  result  of  promulgation  of 
the  proposed  changes  to  Subpart  L. 

Some  changes  are  intended  to  reduce 
accidents;  others  give  the  employer 
added  flexibility.  For  example,  the 
proposed  regulation  will  prohibit  the  use 
of  carbon  tetrachloride  and 
chlorobromomethane  fire  extinguishers 
in  OSHA  regulated  workplaces.  This 
will  prevent  injuries  related  to  the 
discharge  of  toxic  substances  from  fire 
extinguishers.  The  proposed  regulation 
also  requires  the  replacement  of  soda- 
acid  and  inverting  foam  extinguishers. 
Thus,  these  extinguishers,  which  have  a 
tendency  to  rupture  in  testing  or  while  in 
use,  will  be  prevented  from  causing 


injiuies.  Further,  the  initial  replacement 
cost  of  these  extinguishers  will  be  offset 
by  long-run  savings  in  reduced 
maintenance  costs  of  the  new 
extinguishers  and  in  the  scrap  value  of 
the  old  ones. 

The  revised  regulation  provides  for 
training  and  equipment  for  worker 
protection  for  those  employees  who  are 
assigned  as  fire  brigade  members  to 
fight  interior  structural  fires.  This  is 
expected  to  reduce  the  number  of 
injuries  to  employees  involved  in  fire 
fighting. 

The  revised  regulation  includes 
several  relaxations  of  current 
requirements  which  will  provide  added 
flexibility  and  possible  additional  cost 
savings.  These  include  the  exemption 
from  portable  fire  extinguisher 
requirements  for  some  employers;  and 
the  fact  that  most  sprinkler  systems, 
other  fixed  systems,  employee  alarm 
systems  and  fire  detection  systems 
which  are  not  installed  to  meet  other 
OSHA  regulations  are  not  covered  by 
the  revised  standards  in  Subpart  L. 

Although  it  is  not  possible  to  compare 
the  estimated  cost  of  compliance  to 
quantifiable  benefits,  it  is  possible  to 
compare  the  estimated  cost  of 
compliance  to  the  cost  of  fire  losses  in 
OSHA  regulated  workplaces.  The 
National  Association  of  Fire  Equipment 
Distributors  estimates  87  percent  of  fire 
incidents  that  workers  extinguish  are 
not  reported  to  public  fire  departments. 
For  the  fires  that  are  reported,  the 
National  Fire  Protection  Association 
estimates  U.S.  structural  fires  and 
property  loss  by  property  use.  Based  on 
NFPA  statistics  for  1977,  it  has  been 
determined  that  $2,242  billion  in 
property  losses  were  incurred  by  OSHA 
regulated  workplaces  during  that  period. 
Therefore,  estimated  compliance  costs 
for  these  regulations  are  less  than  1 
percent  of  the  1977  estimated  property 
loss  as  a  result  of  structural  fires.  Thus, 
if  a  1  percent  reduction  in  total  fire 
losses  can  be  realized,  the  estimated 
cost  of  the  regulation  is  completely 
offset.  In  addition  to  reducing  injuries 
associated  with  fire  fighting,  the 
regulation  will  also  have  a  positive 
effect  in  the  control  of  fires  by 
increasing  the  reliability  of  fire 
extinguishers  and  by  providing  for  fire 
brigades  that  are  better  equipped  and 
trained. 

Before  the  proposal  was  published, 
OSHA  concluded  that  the  subject  matter 
of  this  proposal  was  not  a  "major" 
action  which  would  necessitate  the 
preparation  of  a  Regulatory  Analysis  (43 
FR  60062).  In  the  development  of  the 
final  standard,  based  on  a  review  of  the 
JRB  document  and  the  record  as  a 
whole,  OSHA  has  determined  that  this 
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final  standard  is  not  a  "major”  action 
under  E.0. 12044  and  the  Secretary’s 
guidelines  (44  FR  5575,  January  26, 1979). 

The  assessment  is  available  for 
inspection  and  copying  at  the  OSHA 
Docket  Office,  Room  S6212,  Frances 
Perkins  Department  of  Labor  Building, 
Third  Street  and  Constitution  Avenue, 
NW.,  Washington,  D.C.  20210. 

V.  Effective  Date 

The  effective  date  is  December  11, 

1980.  The  90  day  period  between  the 
issuance  of  the  standards  and  their 
effective  date  is  intended  to  provide 
sufficient  time  for  employers  and 
employees  to  become  informed  of  the 
existence  of  the  standards  and  their 
requirements. 

The  standards  currently  found  in 
§§  1910.35-1910.38,  §§  1910.107- 
1910.109,  and  the  existing  Subpart  L 
(1910.156-1910.165(b)),  will  remain  in 
effect  until  the  standards  contained  in 
this  document  actually  go  into  effect. 
Should  the  new  standards  be  stayed, 
judicially  or  administratively,  or  should 
the  standards  not  sustain  legal  challenge 
under  section  6(f)  of  the  Act,  the  current 
standards  in  §§  1910.35-1910.38, 

§§  1910.107-1910.109,  and  Subpart  L  will 
remain  in  effect. 

Any  petitions  for  administrative 
reconsiderations  of  these  standards  or 
for  an  administrative  stay  pending 
judicial  review  must  be  filed  with  the 
Assistant  Secretary  of  Labor  for 
Occupational  Safety  and  Health  within 
45  days  of  the  publication  of  these 
standards  in  the  Federal  Register.  Any 
petitions  filed  after  this  date  will  be 
considered  to  be  filed  untimely.  This 
requirement  is  considered  essential  to 
permit  the  Agency  to  give  full 
consideration  to  each  petition  and 
respond  in  advance  of  the  effective  date 
of  the  standards. 

VI.  Appendices 

Six  appendices  have  been  included  in 
this  final  standard  for  informational 
purposes.  The  purpose  of  the  appendices 
is  to  provide  guidelines  for  employers 
who  wish  to  know  specifically  what 
constitutes  compliance  with  the 
performance  standards.  In  addition,  the 
appendices  contain  other  information 
which  may  assist  employers  in 
providing  fire  protection.  If  an  employer 
complies  with  the  specific  guidelines  in 
the  appendices,  that  employer  will  be 
considered  in  compliance  with  the 
performance  standards.  At  the  same 
time,  an  employer  may  be  in  compliance 
with  the  standard  although  not 
complying  with  the  specific 
requirements  of  the  guidelines.  In 
construing  the  meaning  of  the 
performance  language  in  the  standards 


in  circumstances  where  the  employer 
chooses  not  to  comply  with  the  specific 
provisions  of  the  guidelines,  OSHA  will 
look  at  the  specific  guidelines  among 
other  things  to  determine  whether  the 
employer  has  complied  with  the 
standards’  performance  requirements. 
However,  nothing  contained  in  the 
appendices  should  be  construed  as 
establishing  a  mandatory  requirement 
not  otherwise  imposed  by  the  standard, 
or  as  detracting  fiom  an  obligation 
which  the  standard  does  impose.  In 
view  of  the  nature  of  the  appendices, 
changes  in  their  contents  may 
subsequently  be  made  without 
rulemaking. 

The  information  iri  the  Appendix  to 
Subpart  E  addresses  employee 
emergency  plans  and  fire  prevention 
plans.  Appendix  A  to  Subpart  L  contains 
information  to  assist  employers  in 
complying  with  the  requirements  of 
Subpart  L.  Appendix  B  to  Subpart  L 
presents  a  cross  index  of  national 
consensus  standards  which  may  be  used 
to  assist  in  compliance  with  specific 
sections  in  Subpart  L.  Appendix  C  to 
Subpart  L  is  a  listing  of  documents  that 
employers  may  refer  to  for  additional 
information.  Appendix  D  to  Subpart  L 
contains  information  concerning  the 
availability  of  publications  incorporated 
by  reference  into  the  standard. 

Appendix  E  to  Subpart  L  contains  test 
methods  for  determining  if  protective 
clothing  affords  the  required  level  of 
protection. 

VII.  Authority 

This  document  was  prepared  under 
the  direction  of  Eula  Bingham,  Assistant 
Secretary  of  Labor  for  Occupational 
Safety  and  Health,  U.S.  Department  of 
Labor,  Third  Street  and  Constitution 
Avenue,  N.W,,  Washington,  D.C.  20210. 

Accordingly,  pursuant  to  section 
4(b)(2),  6(b)  and  8(c)  of  the  Occupational 
Safety  and  Health  Act  of  1970  (84  Stat. 
1592, 1593, 1599;  29  U.S.C.  653,  655,  657), 
Secretary  of  Labor’s  Order  No.  8-76  (41 
FR  25059),  and  29  CFR  Part  1911,  Part 
1910  of  Title  29,  Code  of  Federal 
Regulations  is  amended  as  set  forth 
below. 

Signed  at  Washington,  D.C.,  this  4th  day  of 
September,  1980. 

Eula  Bingham, 

Assistant  Secretary  of  Labor. 

Part  1910  of  Title  29  of  the  Code  of 
Federal  Regulations  is  amended  as 
follows: 

1.  Section  1910.35  is  amended  by 
adding  new  paragraphs  (i)  and  (j)  to 
read  as  follows: 

§1910.35  Definitions. 
***** 


(1)  “Emergency  action  plan”  means  a 
plan  for  a  workplace,  or  parts  thereof, 
describing  what  procedures  the 
employer  and  employees  must  take  to 
ensure  employee  safety  from  fire  or 
other  emergencies. 

(j)  “Emergency  escape  route”  means 
the  route  that  employees  are  directed  to 
follow  in  the  event  they  are  required  to 
evacuate  the  workplace  or  seek  a 
designated  refuge  area. 

2.  Paragraph  (n)  of  §  1910.37  is  revised 
to  read  as  follows: 

§  1910.37  Means  of  egress,  general. 
***** 

(n)  Fire  alarm  signaling  systems.  The 
employer  shall  assure  that  ^e  alarm 
signaling  systems  are  maintained  and 
tested  in  accordance  with  the 
requirements  of  §  1910.165(d). 
***** 

3.  The  heading  for  the  existing 

§  1910.38  is  deleted  and  a  new  §  1910.38 
is  added  to  read  as  follows: 

§  1910.38  Employee  emergency  plans  and 
fire  prevention  plans. 

(a)  Emergency  action  plan.  (1)  Scope 
and  application.  This  paragraph  (a) 
applies  to  all  emergency  action  plans 
required  by  a  particular  OSHA 
standard.  The  emergency  action  plan 
shall  be  in  writing  (except  as  provided 
in  the  last  sentence  of  paragraph 
(a)(5)(iii)  of  this  section)  and  shall  cover 
those  designated  actions  employers  and 
employees  must  take  to  ensure 
employee  safety  from  fire  and  other 
emergencies. 

(2)  Elements.  The  following  elements, 
at  a  minimum,  shall  be  included  in  the 
plan: 

(i)  Emergency  escape  procedures  and 
emergency  escape  route  assignments; 

(ii)  Procedures  to  be  followed  by 
employees  who  remain  to  operate 
critical  plant  operations  before  they 
evacuate; 

(iii)  Procedmes  to  account  for  all 
employees  after  emergency  evacuation 
has  been  completed; 

(iv)  Rescue  and  medical  duties  for 
those  employees  who  are  to  perform 
them; 

(v)  The  preferred  means  of  reporting 
fires  and  other  emergencies;  and 

(vi)  Names  or  regular  job  titles  of 
persons  or  departments  who  can  be 
contacted  for  further  information  or 
explanation  of  duties  under  the  plan. 

(3)  Alarm  system,  (i)  The  employer 
shall  establish  an  employee  alarm 
system  which  complies  with  §  1910.165. 

(ii)  If  the  employee  alarm  system  is 
used  for  alerting  fire  brigade  members, 
or  for  other  purposes,  a  distinctive 
signal  for  each  purpose  shall  be  used. 
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(4)  Evacuation.  The  employer  shall 
establish  in  the  emergency  action  plan 
the  types  of  evacuation  to  be  used  in 
emergency  circumstances. 

(5)  Training,  (i)  Before  implementing 
the  emergency  action  plan,  the  employer 
shall  designate  and  train  a  sufficient 
number  of  persons  to  assist  in  the  safe 
and  orderly  emergency  evacuation  of 
employees. 

(ii)  The  employer  shall  review  the 
plan  with  each  employee  covered  by  the 
plan  at  the  following  times: 

(A)  Initially  when  the  plan  is 
developed, 

(B)  Whenever  the  employee’s 
responsibilities  or  designated  actions 
under  the  plan  change,  and 

(C)  Whenever  the  plan  is  changed. 

(iii)  The  employer  shall  review  with 
each  employee  upon  initial  assignment 
those  parts  of  the  plan  which  the 
employee  must  know  to  protect  the 
employee  in  the  event  of  an  emergency. 
The  written  plan  shall  be  kept  at  the 
workplace  and  made  available  for 
employee  review.  For  those  employers 
with  10  or  fewer  employees  the  plan 
may  be  communicated  orally  to 
employees  and  the  employer  need  not 
maintain  a  written  plan. 

(b)  Fire  prevention  plan.  (1)  Scope  and 
application.  This  paragraph  (b)  applies 
to  all  fire  prevention  plans  required  by  a 
particular  OSHA  standard.  The  fire 
prevention  plan  shall  be  in  writing, 
except  as  provided  in  the  last  sentence 
of  paragraph  (b](4](ii)  of  this  section. 

(2)  Elements.  Tlie  following  elements, 
at  a  minimum,  shall  be  included  in  the 
fire  prevention  plan: 

(i)  A  list  of  the  major  workplace  fire 
hazards  and  their  proper  handling  and 
storage  procediues,  potential  ignition 
sources  (such  as  welding,  smoking  and 
others]  and  their  control  procedures, 
and  the  type  of  fire  protection 
equipment  or  systems  which  can  control 
a  fire  involving  them; 

(ii)  Names  or  regular  job  titles  of  those 
personnel  responsible  for  maintenance 
of  equipment  and  systems  installed  to 
prevent  or  control  ignitions  or  fires;  and 

(iii)  Names  or  regular  job  titles  of 
those  personnel  responsible  for  control 
of  fuel  source  hazards. 

(3)  Housekeeping.  The  employer  shall 
control  accumulations  of  flammable  and 
combustible  waste  materials  and 
residues  so  that  they  do  not  contribute 
to  a  fire  emergency.  The  housekeeping 
procedures  shall  be  included  in  the 
written  fire  prevention  plan. 

(4)  Training,  (i)  The  employer  shall 
apprise  employees  of  the  fire  hazards  of 
the  materials  and  processes  to  which 
they  are  exposed. 

(ii)  The  employer  shall  review  with 
each  employee  upon  initial  assignment 


those  parts  of  the  fire  prevention  plan 
which  the  employee  must  know  to 
protect  the  employee  in  the  event  of  an 
emergency.  The  written  plan  shall  be 
kept  in  the  workplace  and  made 
available  for  employee  review.  For  those 
employers  with  10  or  fewer  employees, 
the  plan  may  be  communicated  orally  to 
employees  and  the  employer  need  not 
maintain  a  written  plan. 

(5)  Maintenance.  The  employer  shall 
regularly  and  properly  maintain, 
according  to  established  procedures, 
equipment  and  systems  installed  on  heat 
producing  equipment  to  prevent 
accidental  ignition  of  combustible 
materials.  The  maintenance  procedures 
shall  be  included  in  the  written  fire 
prevention  plan. 

4.  Paragraph  (f)(1)  of  §  1910.107  is 
amended  to  read  as  follows: 

§  1910.107  Spray  finishing  using 
flammable  and  combustible  materials. 
***** 

(f)  Protection.  (1)  Conformance.  In 
sprinklered  buildings,  the  automatic 
sprinkler  system  in  rooms  containing 
spray  finishing  operations  shall  conform 
to  the  requirements  of  §  1910.159.  In 
unsprinklered  buildings  where 
sprinklers  are  installed  only  to  protect 
spraying  areas,  the  installation  shall 
conform  to  such  standards  insofar  as 
they  are  applicable.  Sprinkler  heads 
shall  be  located  so  as  to  provide  water 
distribution  throughout  the  entire  booth. 
***** 

5.  Paragraphs  (g)(1)  and  (g)(2)  of 
§  1910.108  are  amended  to  read  as 
follows: 

§  1910.108  Dip  tanks  containing  flammable 
or  combustible  liquids. 
***** 

(g)  Extinguishment.  (1)  Extinguishers. 
Areas  in  the  vicinity  of  dip  tanks  shall 
be  provided  with  manual  fire 
extinguishers  suitable  for  flammable 
and  combustible  liquid  fires,  conforming 
to  §  1910.157. 

(2)  Automatic  water  spray 
extinguishing  systems.  Automatic  water 
spray  extinguishing  systems  shall 
conform  to  §  1910.163  and  shall  be 
arranged  to  protect  tanks,  drainboards, 
and  stock  over  drainboards. 

6.  The  introductory  clause  of 
paragraph  (g)(3)  of  §  1910.108  is 
amended  to  read  as  follows: 

(g)  *  *  * 

(3)  Automatic  foam  extinguishing 
systems.  Automatic  foam  extinguishing 

systems  shall  conform  to  §  1910.163  and; 
*  *  * 

7.  Paragraphs  (g)(4)  and  (g)(5]  of 
§  1910.108  are  amended  to  read  as 
follows: 


§  1910.108  Dip  tanks  containing  flammable 
or  combustible  liquids. 
***** 

(g)  Extinguishment.  *  *  * 

(4)  Automatic  carbon  dioxide  systems. 
Automatic  carbon  dioxide  systems  shall 
conform  to  §  1910.162  and  shall  be 
arranged  to  protect  both  dip  tanks  and 
drainboards,  and  unless  stock  over 
drainboards  is  otherwise  protected  with 
automatic  extinguishing  facilities  shall 
also  be  arranged  to  protect  such  stock. 

(5)  Dry  chemical  extinguishing 
systems.  Dry  chemical  extinguishing 
systems  shall  conform  to  §  1910.161  and 
shall  be  arranged  to  protect  both  dip 
tanks  and  drainboards,  and  unless  stock 
over  drainboards  is  otherwise  protected 
with  automatic  extinguishing  facilities, 
they  shall  also  be  arranged  to  protect 
such  stock. 

***** 

8.  Paragraphs  (i)(7)(i)  and  (i)(7)(ii)(a) 
of  §  1910.109  are  amended  to  read  as 
follows: 

§  1910.109  Explosives  and  blasting 
agents. 

***** 

(i)  Storage  of  ammonium  nitrate. 

h  It  * 

(7)  Fire  protection,  (i)  Not  more  than 
2,500  tons  (2270  tonnes)  of  bagged 
ammonium  nitrate  shall  be  stored  in  a 
building  or  structure  not  equipped  with 
an  automatic  sprinkler  system.  Sprinkler 
systems  shall  be  of  the  approved  type 
and  installed  in  accordance  with 
§  1910.159. 

(ii) (a)  Suitable  fire  control  devices 
such  as  small  hose  or  portable  fire 
extinguishers  shall  be  provided 
throughout  the  warehouse  and  in  the 
loading  and  unloading  areas.  Suitable 
fire  control  devices  shall  comply  with 
the  requirements  of  §  §  1910.157  and 
1910.158. 

***** 

9.  Existing  §  1910.156  is  renumbered 
§  1910.155  and  is  revised  to  read  as 
follows: 

§1910. 155  Scope,  application  and 
definitions  applicable  to  this  subpart. 

(a)  Scope.  This  subpart  contains 
requirements  for  fire  brigades,  and  all 
portable  and  fixed  fire  suppression 
equipment,  fire  detection  systems,  and 
fire  or  employee  alarm  systems  installed 
to  meet  the  fire  protection  requirements 
of  29  CFR  Part  1910, 

(b)  Application.  This  subpart  applies 
to  all  employments  except  for  maritime, 
construction,  and  agriculture. 

(c)  Definitions  applicable  to  this 
subpart.  (1)  “After-flame”  means  the 
time  a  test  specimen  continues  to  flame 
after  the  flame  source  has  been 
removed. 
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(2)  "Aqueous  film  forming  foam 
(Al'FF)”  means  a  fluorinated  surfactant 
with  a  foam  stabilizer  which  is  diluted 
with  water  to  act  as  a  temporary  barrier 
to  exclude  air  from  mixing  with  the  fuel 
vapor  by  developing  an  aqueous  Him  on 
the  fuel  surface  of  some  hydrocarbons 
which  is  capable  of  suppressing  the 
generation  of  fuel  vapors. 

(3)  “Approved”  means  acceptable  to 
the  Assistant  Secretary  under  the 
following  criteria: 

(i)  If  it  is  accepted,  or  certified,  or 
listed,  or  labeled  or  otherwise 
determined  to  be  safe  by  a  nationally 
recognized  testing  laboratory,  such  as, 
but  not  limited  to.  Underwriters' 
Laboratories,  Inc.  or  the  Factory  Mutual 
System;  or 

(ii)  With  respect  to  an  installation  or 
equipment  of  a  kind  which  no  nationally 
recognized  testing  laboratory  accepts, 
certifies,  lists,  labels,  or  determines  to 
be  safe,  if  it  is  inspected  or  tested  by 
another  Federal  agency  and  found  in 
compliance  with  the  provisions  of  the 
applicable  National  Fire  Protection 
Association  Fire  Code;  or 

(iii)  With  respect  to  custom-made 
equipment  or  related  installations  which 
are  designed,  fabricated  for,  and 
intended  for  use  by  its  manufacturer  on 
the  basis  of  test  data  which  the 
employer  keeps  and  makes  available  for 
inspection  to  the  Assistant  Secretary. 

(iv)  For  the  purposes  of  paragraph 
(c)(3]  of  this  section: 

(A)  Equipment  is  listed  if  it  is  of  a 
kind  mentioned  in  a  list  which  is 
published  by  a  nationally  recognized 
testing  laboratory  which  makes  periodic 
inspections  of  the  production  of  such 
equipment  and  which  states  that  such 
equipment  meets  nationally  recognized 
standards  or  has  been  tested  and  found 
safe  for  use  in  a  specified  manner; 

(B)  Equipment  is  labeled  if  there  is 
attached  to  it  a  label,  symbol,  or  other 
identifying  mark  of  a  nationally 
recognized  testing  laboratory  which 
makes  periodic  inspections  of  the 
production  of  such  equipment,  and 
whose  labeling  indicates  compliance 
with  nationally  recognized  standards  or 
tests  to  determine  safe  use  in  a  specified 
manner; 

(C)  Equipment  is  accepted  if  it  has 
been  inspected  and  found  by  a 
nationally  recognized  testing  laboratory 
to  conform  to  specified  plans  or  to 
procedures  of  applicable  codes;  and 

(D)  Equipment  is  certified  if  it  has 
been  tested  and  found  by  a  nationally 
recognized  testing  laboratory  to  meet 
nationally  recognized  standards  or  to  be 
safe  for  use  in  a  specified  manner  or  is 
of  a  kind  whose  production  is 
periodically  inspected  by  a  nationally 
recognized  testing  laboratory,  and  if  it 


bears  a  label,  tag,  or  other  record  of 
certification. 

(4)  “Assistant  Secretary”  means  the 
Assistant  Secretary  of  Labor  for 
Occupational  Safety  and  Health  or 
designee. 

(5)  “Automatic  fire  detection  device” 
means  a  device  designed  to 
automatically  detect  the  presence  of  fire 
by  heat,  flame,  light,  smoke  or  other 
products  of  combustion. 

(6)  “Buddy-breathing  device”  means 
an  accessory  to  self-contained  breathing 
apparatus  which  permits  a  second 
person  to  share  the  same  air  supply  as 
that  of  the  wearer  of  the  apparatus. 

(7)  “Carbon  dioxide”  means  a 
colorless,  odorless,  electrically 
nonconductive  inert  gas  (chemical 
formula  CO2]  that  is  a  medium  for 
extinguishing  fires  by  reducing  the 
concentration  of  oxygen  or  fuel  vapor  in 
the  air  to  the  point  where  conbustion  is 
impossible. 

(8)  “Class  A  fire”  means  a  fire 
involving  ordinary  combustible 
materials  such  as  paper,  wood,  cloth, 
and  some  rubber  and  plastic  materials. 

(9)  “Class  B  fire”  means  a  fire 
involving  flammable  or  combustible 
liquids,  fiammable  gases,  greases  and 
similar  materials,  and  some  rubber  and 
plastic  materials. 

(10)  “Class  C  fire”  means  a  fire 
involving  energized  electrical  equipment 
where  safety  to  the  employee  requires 
the  use  of  electrically  nonconductive 
extinguishing  media. 

(11)  “Class  D  fire”  means  a  fire 
involving  combustible  metals  such  as 
magnesium,  titanium,  zirconium,  sodium, 
lithium  and  potassium. 

(12)  “Dry  chemical”  means  an 
extinguishing  agent  composed  of  very 
small  particles  of  chemicals  such  as,  but 
not  limited  to,  sodium  bicarbonate, 
potassium  bicarbonate,  urea-based 
potassium  bicarbonate,  potassium 
chloride,  or  monoammonium  phosphate 
supplemented  by  special  treatment  to 
provide  resistance  to  packing  and 
moisture  absorption  (caking)  as  well  as 
to  provide  proper  flow  capabilities.  Dry 
chemical  does  not  include  dry  powders. 

(13)  “Dry  powder”  means  an 
compoimd  used  to  extinguish  or  control 
Class  D  fires. 

(14)  “Education”  means  the  process  of 
imparting  knowledge  or  skill  through 
systematic  instruction.  It  does  not 
require  formal  classroom  instruction. 

(15)  “Enclosed  structure”  means  a 
structure  with  a  roof  or  ceiling  and  at 
least  two  walls  which  may  present  fire 
hazards  to  employees,  such  as 
accumulations  of  smoke,  toxic  gases  and 
heat,  similar  to  those  found  in  buildings. 

(16)  “Extinguisher  classification” 
means  the  letter  classification  given  an 


extinguisher  to  designate  the  class  or 
classes  of  fire  on  which  an  extinguisher 
will  be  effective. 

(17)  “Extinguisher  rating”  means  the 
numerical  rating  given  to  an 
extinguisher  which  indicates  the 
extinguishing  potential  of  the  unit  based 
on  standardized  tests  developed  by 
Underwriters’  Laboratories,  Inc. 

(18)  “Fire  brigade”  (private  fire 
department,  industrial  fire  department) 
means  an  organized  group  of  employees 
who  are  knowledgeable,  trained,  and 
skilled  in  at  least  basic  fire  fighting 
operations. 

(19)  “Fixed  extinguishing  system” 
means  a  permanently  installed  system 
that  either  extinguishes  or  controls  a  fire 
at  the  location  of  the  system. 

(20)  “Flame  resistance”  is  the  property 
of  materials,  or  combinations  of 
component  materials,  to  retard  ignition 
and  restrict  the  spread  of  flame. 

(21)  "Foam”  means  a  stable 
aggregation  of  small  bubbles  which  flow 
freely  over  a  burning  liquid  surface  and 
form  a  coherent  bla^et  which  seals 
combustible  vapors  and  thereby 
extinguishes  the  fire. 

(22)  “Gaseous  agent”  is  a  fire 
extinguishing  agent  which  is  in  the 
gaseous  state  at  normal  room 
temperature  and  pressure.  It  has  low 
viscosity,  can  expand  or  contract  with 
changes  in  pressure  and  temperature, 
and  has  the  ability  to  diffuse  readily  and 
to  distribute  itself  uniformly  throughout 
an  enclosure. 

(23)  “Halon  1211”  means  a  colorless, 
faintly  sweet  smelling,  electrically 
nonconductive  liquefied  gas  (chemical 
formula  CBrClFi)  which  is  a  medium  for 
extinguishing  fires  by  inhibiting  the 
chemical  chain  reaction  of  fuel  and 
oxygen.  It  is  also  known  as 
bromochlorodifluoromethane. 

(24)  “Halon  1301”  means  a  colorless, 
odorless,  electrically  nonconductive  gas 
(chemical  formula  CBrFs)  which  is  a 
medium  for  extinguishing  fires  by 
inhibiting  the  chemical  chain  reaction  of 
fuel  and  oxygen.  It  is  also  known  as 
bromotrifluoromethane. 

(25)  “Helmet”  is  a  head  protective 
device  consisting  of  a  rigid  shell,  energy 
absorption  system,  and  chin  strap 
intended  to  be  worn  to  provide 
protection  for  the  head  or  portions 
thereof,  against  impact,  flying  or  falling 
objects,  electric  shock,  penetration,  heat 
and  flame. 

(26)  “Incipient  stage  fire”  means  a  fire 
which  is  in  the  initial  or  beginning  stage 
and  which  can  be  controlled  or 
extinguished  by  portable  fire 
extinguishers.  Class  II  standpipe  or 
small  hose  systems  without  the  need  for 
protective  clothing  or  breathing 
apparatus. 
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(27)  “Inspection”  means  a  visual 
check  of  fire  protection  systems  and 
equipment  to  ensure  that  they  are  in 
place,  charged,  and  ready  fur  use  in  the 
event  of  a  fire. 

(28)  “Interior  structural  fire  fighting” 
means  the  physical  activity  of  Hre 
suppression,  rescue  or  both,  inside  of 
buildings  or  enclosed  structures  which 
are  involved  in  a  fire  situation  beyond 
the  incipient  stage. 

(29)  “Lining”  means  a  material 
permanently  attached  to  the  inside  of 
the  outer  shell  of  a  garment  for  the 
purpose  of  thermal  protection  and 
padding. 

(30)  “Local  application  system”  means 
a  fixed  fire  suppression  system  which 
has  a  supply  of  extinguishing  agent,  with 
nozzles  arranged  to  automatically 
discharge  extinguishing  agent  directly 
on  the  burning  material  to  extinguish  or 
control  a  fire. 

(31)  “Maintenance”  means  the 
performance  of  services  on  fire 
protection  equipment  and  systems  to 
assure  that  they  will  perform  as 
expected  in  the  event  of  a  fire. 
Maintenance  differs  from  inspection  in 
that  maintenance  requires  the  checking 
of  internal  fittings,  devices  and  agent 
supplies. 

(32)  “Multipurpose  dry  chemical” 
means  a  dry  chemical  which  is 
approved  for  use  on  Class  A,  Class  B 
and  Class  C  fires. 

(33)  “Outer  shell”  is  the  exterior  layer 
of  material  on  the  fire  coat  and 
protective  trousers  which  forms  the 
outermost  barrier  between  the  fire 
fighter  and  the  environment  It  is 
attached  to  the  vapor  barrier  and  liner 
and  is  usually  constructed  with  a  storm 
flap,  suitable  closures,  and  pockets. 

(34)  “Positive-pressure  breathing 
apparatus”  means  self-contained 
breathing  apparatus  in  which  the 
pressure  in  the  breathing  zone  is 
positive  in  relation  to  the  immediate 
environment  during  inhalation  and 
exhalation. 

(35)  “Pre-discharge  employee  alarm” 
means  an  alarm  which  will  soimd  at  a 
set  time  prior  to  actual  discharge  of  an 
extinguishing  system  so  that  employees 
may  evacuate  die  discharge  area  prior 
to  system  discharge. 

(36)  “Quick  disconnect  valve”  means 
a  device  which  starts  the  flow  of  air  by 
inserting  of  the  hose  (which  leads  from 
the  facepiece)  into  the  regulator  of  self- 
contained  breathing  apparatus,  and 
stops  the  flow  of  air  by  disconnection  of 
the  hose  from  the  regulator. 

(37)  “Sprinkler  alarm”  means  an 
approved  device  installed  so  that  any 
waterflow  from  a  sprinkler  system  equal 
to  or  greater  than  that  from  single 


automatic  sprinkler  will  result  in  an 
audible  alarm  signal  on  the  premises. 

(38)  “Sprinkler  system”  means  a 
system  of  piping  designed  in  accordance 
with  fire  protection  engineering 
standards  and  installed  to  control  or 
extinguish  fires.  The  system  includes  an 
adequate  and  reliable  water  supply,  and 
a  network  of  specially  sized  piping  and 
sprinklers  which  are  interconnected. 

The  system  also  includes  a  control  valve 
and  a  device  for  actuating  an  alarm 
when  the  system  is  in  operation. 

(39)  “Standpipe  systems”,  (i)  “Class  I 
standpipe  system”  means  a  214"  (6.3  cm) 
hose  connection  for  use  by  fire 
departments  and  those  trained  in 
handling  heavy  fire  streams. 

(ii)  “Class  II  standpipe  system”  means 
a  114"  (3.8  cm)  hose  system  which 
provides  a  means  for  the  control  or 
extinguishment  of  incipient  stage  fires. 

(iii)  “Class  III  standpipe  system” 
means  a  combined  system  of  hose  which 
is  for  the  use  of  employees  trained  in  the 
use  of  hose  operations  and  which  is 
capable  of  furnishing  effective  water 
discharge  during  the  more  advanced 
stages  of  fire  (beyond  the  incipient 
stage)  in  the  interior  of  workplaces. 

Hose  outlets  are  available  for  both  114" 
(3.8  cm)  and  214"  (6.3  cm)  hose. 

(iv)  “Small  hose  system”  means  a 
system  of  hose  ranging  in  diameter  from 
%"  (1.6  cm  up  to  114"  (3.8  cm)  which  is 
for  the  use  of  employees  and  which 
provides  a  means  for  the  control  and 
extinguishment  of  incipient  stage  fires. 

(40)  “Total  flooding  system”  means  a 
fixed  suppression  system  which  is 
arranged  to  automatically  discharge  a 
predetermined  concentration  of  agent 
into  an  enclosed  space  for  the  purpose 
of  fire  extinguishment  or  control. 

(41)  “Training”  means  the  process  of 
making  proficient  through  instruction 
and  hands-on  practice  in  the  operation 
of  equipment,  including  respiratory 
protection  equipment,  that  is  expected 
to  be  used  and  in  the  performance  of 
assigned  duties. 

(42)  “Vapor  barrier”  means  that 
material  used  to  prevent  or  substantially 
inhibit  the  transfer  of  water,  corrosive 
liquids  and  steam  or  other  hot  vapors 
from  the  outside  of  a  garment  to  the 
wearer’s  body. 

10.  The  existing  §  1910.164  is 
renumbered  to  §  1910.156  and  revised  to 
read  as  follows: 

§  1910.156  Fire  brigades. 

(a)  Scope  and  application.  (1)  Scope. 
This  section  contains  requirements  for 
the  organization,  training,  and  personal 
protective  equipment  of  fire  brigades 
whenever  they  are  established  by  an 
employer. 


(2)  Application.  The  requirements  of 
this  section  apply  to  fire  brigades, 
industrial  fire  departments  and  private 
or  contractual  type  fire  departments. 
Personal  protective  equipment 
requirements  apply  only  to  members  of 
fire  brigades  performing  interior 
structural  fire  fighting.  The  requirements 
of  this  section  do  not  apply  to  airport 
crash  rescue  or  forest  fire  fighting 
operations. 

(b)  Organization.  (1)  Organizational 
statement.  The  employer  shall  prepare 
and  maintain  a  statement  or  written 
policy  which  establishes  the  existence 
of  a  fire  brigade;  the  basic 
organizational  structure;  the  type, 
amount,  and  frequency  of  training  to  be 
provided  to  fire  brigade  members;  the 
expected  number  of  members  in  the  fire 
brigade;  and  the  functions  that  the  fire 
brigade  is  to  perform  at  the  workplace. 
The  organizational  statement  sh^l  be 
available  for  inspection  by  the  Assistant 
Secretary  and  by  employees  or  their 
designated  representatives. 

(2)  Personnel.  The  employer  shall 
assure  that  employees  who  are  expected 
to  do  interior  structural  fire  fighting  are 
physically  capable  of  performing  duties 
which  may  be  assigned  to  them  during 
emergencies.  The  employer  shall  not 
permit  employees  with  Imown  heart 
disease,  epilepsy,  or  emphysema,  to 
participate  in  fire  brigade  emergency 
activities  imless  a  physician’s  certificate 
of  the  employees’  fitness  to  participate 
in  such  activities  is  provided.  For 
employees  assigned  to  fire  brigades 
before  September  15, 1980,  this 
paragraph  is  effective  on  September  15, 
1990.  For  employees  assigned  to  fire 
brigades  on  or  after  September  15, 1980, 
this  paragraph  is  effective  December  15, 
1980. 

(c)  Training  and  education.  (1)  The 
employer  shall  provide  training  and 
education  for  all  fire  brigade  members 
commensurate  with  those  duties  and 
functions  that  fire  brigade  members  are 
expected  to  perform.  Such  training  and 
education  shall  be  provided  to  fire 
brigade  members  before  they  perform 
fire  brigade  emergency  activities.  Fire 
brigade  leaders  and  training  instructors 
shall  be  provided  with  training  and 
education  which  is  more  comprehensive 
than  that  provided  to  the  general 
membership  of  the  fire  brigade. 

(2)  The  employer  shall  assure  that 
training  and  education  is  conducted 
frequently  enough  to  assure  that  each ' 
member  of  the  fire  brigade  is  able  to 
perform  the  member’s  assigned  duties 
and  fimctions  satisfactorily  and  in  a  safe 
manner  so  as  not  to  endanger  fire 
brigade  members  or  other  employees. 

All  fire  brigade  members  shall  be 
provided  with  training  at  least  aimually. 
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In  addition,  Hre  brigade  members  who 
are  expected  to  perform  interior 
structural  fire  fighting  shall  be  provided 
with  an  education  session  or  training  at 
least  quarterly. 

(3)  The  quality  of  the  training  and 
education  program  for  fire  brigade 
members  shall  be  similar  to  those 
conducted  by  such  Ore  training  schools 
as  the  Maryland  Fire  and  Rescue 
Institute;  Iowa  Fire  Service  Extension; 
West  Virginia  Fire  Service  EJctension; 
Georgia  Fire  Academy,  New  York  State 
Department,  Fire  Prevention  and 
Control;  Louisiana  State  University 
Firemen  Training  Program,  or 
Washington  State’s  Fire  Service 
Training  Commission  for  Vocational 
Education.  (For  example,  for  the  oil 
refinery  industrj',  with  its  unique 
hazards,  the  training  and  education 
program  for  those  fire  brigade  members 
shall  be  similar  to  those  conducted  by 
Texas  A  &  M  University,  Lamar 
University,  Reno  Fire  School,  or  the 
Delaware  State  Fire  School.) 

(4)  The  employer  shall  inform  fire  , 
brigade  members  about  special  hazards 
such  as  storage  and  use  of  flammable 
liquids  and  gases,  toxic  chemicals, 
radioactive  sources,  and  water  reactive 
substances,  to  which  they  may  be 
exposed  during  Hre  and  other 
emergencies.  The  fire  brigade  members 
shall  also  be  advised  of  any  changes 
that  occur  in  relation  to  the  special 
hazards.  The  employer  shall  develop 
and  make  available  for  inspection  by 
fire  brigade  members,  written 
procedures  that  describe  the  actions  to 
be  taken  in  situations  involving  the 
special  hazards  and  shall  include  these 
in  the  training  and  education  program. 

(d)  Fire  fighting  equipment.  The 
employer  shall  maintain  and  inspect,  at 
least  annually,  fire  fighting  equipment  to 
assure  the  safe  operational  condition  of 
the  equipment.  Portable  fire 
extinguishers  and  respirators  shall  be 
inspected  at  least  monthly.  Fire  fighting 
equipment  that  is  in  damaged  or 
unserviceable  condition  shall  be 
removed  from  service  and  replaced. 

(e)  Protective  clothing.  The  following 
requirements  apply  to  Aose  employees 

.ho  perform  interior  structural  fire 
fighting.  The  requirements  do  not  apply 
to  employees  who  use  fire  extinguishers 
or  standpipe  systems  to  control  or 
extinguish  fires  only  in  the  incipient 
stage. 

(1)  General,  (i)  The  employer  shall 
provide  at  no  cost  to  the  employee  and 
assure  the  use  of  protective  clothing 
which  complies  with  the  requirements  of 
this  paragraph.  The  employer  shall 
assure  that  protective  clothing  ordered 
or  purchased  after  July  1, 1981,  meets  the 
requirements  contained  in  this 


paragraph.  As  the  new  equipment  is 
provided,  the  employer  shall  assure  that 
all  fire  brigade  members  wear  the 
equipment  when  performing  interior 
structural  fire  fighting.  After  July  1, 1985, 
the  employer  shall  assure  that  all  fire 
brigade  members  wear  protective 
clothing  meeting  the  requirements  of  this 
paragraph  when  performing  interior 
structural  fire  fighting. 

(ii)  The  employer  shall  assure  that 
protective  clothing  protects  the  head, 
body,  and  extremities,  and  consists  of  at 
least  the  following  components:  foot  and 
leg  protection;  hand  protection;  body 
protection;  eye,  face  and  head 
protection. 

(2)  Foot  and  leg  protection,  (i)  Foot 
and  leg  protection  shall  meet  the 
requirements  of  paragraphs  (e](2](ii]  and 
(e](2)(iii)  of  this  section,  and  may  be 
achieved  by  either  of  the  following 
methods: 

(A)  Fully  extended  boots  which 
provide  protection  for  the  legs;  or 

(B)  Protective  shoes  or  boots  worn  in 
combination  with  protective  trousers 
that  meet  the  requirements  of  paragraph 
(e)(3)  of  this  section. 

(ii)  Protective  footwear  shall  meet  the 
requirements  of  §1910.136  for  Class  75 
footwear.  In  addition,  protective 
footwear  shall  be  water-resistant  for  at 
least  5  inches  (12.7  cm)  above  the 
bottom  of  the  heel  and  shall  be  equipped 
with  slip-resistant  outer  soles. 

(iii)  Protective  footwear  shall  be 
tested  in  accordance  with  paragraph  (1) 
of  Appendix  E,  and  shall  provide 
protection  against  penetration  of  the 
midsole  by  a  size  8D  common  nail  when 
at  least  300  pounds  (1330  N)  of  static 
force  is  applied  to  the  nail. 

(3)  Body  protection,  (i)  Body 
protection  shall  be  coordinated  with 
foot  and  leg  protection  to  ensure  full 
body  protection  for  the  wearer.  This 
shall  be  achieved  by  one  of  the 
following  methods: 

(A)  Wearing  of  a  fire-resistive  coat 
meeting  the  requirements  of  paragraph 
(e)(3)(ii)  of  this  section  in  combination 
with  ^lly  extended  boots  meeting  the 
requirements  of  paragraphs  (e)(2)(ii)  and 
(e)(2)  (iii)  of  this  section;  or 

(B)  Wearing  of  a  fire-resistive  coat  in 
combination  with  protective  trousers 
both  of  which  meet  the  requirements  of 
paragraph  (e)(3)(ii)  of  this  section. 

(ii)  The  performance,  construction, 
and  testing  of  fire-resistive  coats  and 
protective  trousers  shall  be  at  least 
equivalent  to  the  requirements  of  the 
National  Fire  Protection  Association 
(NFPA)  standard  NFPA  No.  1971-1975, 
“Protective  Clothing  for  Structural  Fire 
Fighting,"  (See  Appendix  D  to  Subpart 
L)  with  the  following  permissible 
variations  from  those  requirements: 


(A)  Tearing  strength  of  the  outer  shell 
shall  be  a  minimum  of  8  pounds  (35.6  N) 
in  any  direction  when  tested  in 
accordance  with  paragraph  (2)  of 
Appendix  E;  and 

(B)  The  outer  shell  may  discolor  but 
shall  not  separate  or  melt  when  placed 
in  a  forced  air  laboratory  oven  at  a 
temperature  of  500“F  (i60'’C)  for  a  period 
of  five  minutes.  After  cooling  to  ambient 
temperature  and  using  the  test  method 
specified  iri  paragraph  (3)  of  Appendix 
E,  char  length  shall  not  exceed  4.0 
inches  (10.2  cm)  and  after-flame  shall 
not  exceed  2.0  seconds. 

(4)  Hand  protection,  (i)  Hand 
protection  shall  consist  of  protective 
gloves  or  glove  system  which  will 
provide  protection  against  cut,  puncture, 
and  heat  penetration.  Gloves  or  glove 
system  shall  be  tested  in  accordance 
with  the  test  methods  contained  in  the 
National  Institute  for  Occupational 
Safety  and  Health  (NIOSH)  1976 
publication,  “The  Development  of 
Criteria  for  Fire  Fighter’s  Gloves;  Vol.  II, 
Part  II:  Test  Methods,”  (See  Appendix  D 
to  Subpart  L)  and  shall  meet  the 
following  criteria  for  cut,  puncture,  and 
heat  penetration: 

(A)  materials  used  for  gloves  shall 
resist  surface  cut  by  a  blade  with  an 
edge  having  a  60°  included  angle  and  a 
.025  mm  (.001  in)  radius,  under  an 
applied  force  of  7.2  kg  (16  pounds),  and 
at  a  slicing  velocity  of  greater  or  equal 
to  2.5  cm/sec  (60  in/min); 

(B)  materials  used  for  the  palm  and 
palm  side  of  the  fingers  shall  resist 
pimctiu'e  by  a  penetrometer  (simulating 
a  4d  lath  nail),  under  an  applied  force  of 
6  kg  (13.2  pounds),  and  at  a  velocity 
greater  or  equal  to  .85  cm/sec  (20  in/ 
min);  and 

(C)  the  temperature  inside  the  palm 
and  gripping  surface  of  the  fingers  of 
gloves  shall  not  exceed  57°C  (135°F) 
when  gloves  or  glove  system  are 
exposed  to  500°C  (932°^  for  five 
seconds  at  28  kPa  (4  psi)  pressure. 

(ii)  Exterior  materials  of  gloves  shall 
be  flame  resistant  and  shall  be  tested  in 
accordance  with  paragraph  (3)  of 
Appendix  E.  Maximum  allowable 
afterfiame  shall  be  2.0  seconds,  and  the 
maximum  char  length  shall  be  4.0  inches 
(10.2  cm). 

(iii)  When  design  of  the  fire-resistive 
coat  does  not  otherwise  provide 
protection  for  the  wrists,  protective 
gloves  shall  have  wristlets  of  at  least  4.0 
inches  (10.2  cm)  in  length  to  protect  the 
wrist  area  when  the  arms  are  extended 
upward  and  outward  fi'om  the  body. 

(5)  Head,  eye  and  face  protection,  (i) 
Head  protection  shall  consist  of  a 
protective  head  device  with  ear  flaps 
and  chin  strap  which  meet  the 
performance,  construction,  and  testing 
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requirements  of  the  National  Fire  Safety 
and  Research  Office  of  the  National  Fire 
Prevention  and  Control  Administration, 
U.S.  Department  of  Commerce  (now 
known  as  the  U.S.  Fire  Administration), 
which  are  contained  in  "Model 
Performance  Criteria  for  Structural 
Firefighters’  Helmets”  (August  1977) 

(See  Appendix  D  to  Subpart  L). 

(ii)  Protective  eye  and  face  devices 
which  comply  with  §  1910.133  shall  be 
used  by  fire  brigade  members  when 
performing  operations  where  the 
hazards  of  flying  or  falling  materials 
which  may  cause  eye  and  face  injuries 
are  present.  Protective  eye  and  face 
devices  provided  as  accessories  to 
protective  head  devices  (face  shields) 
are  permitted  when  such  devices  meet 
the  requirements  of  §  1910.133. 

(iii)  Full  facepieces,  helmets,  or  hoods 
of  breathing  apparatus  which  meet  the 
requirements  of  §  1910.134  and 
paragraph  (f)  of  this  section,  shall  be 
acceptable  as  meeting  the  eye  and  face 
protection  requirements  of  paragraph 
(e)(5)(ii)  of  this  section. 

(f)  Respiratory  protection  devices.  (1) 
General  requirements,  (i)  The  employer 
shall  provide  at  no  cost  to  the  employee 
and  assure  the  use  of  respirators  which 
comply  with  the  requirements  of  this 
paragraph.  The  employer  shall  assure 
that  respiratory  protective  devices  worn 
by  Hre  brigade  members  meet  the 
requirements  contained  in  §  1910.134 
and  the  requirements  contained  in  this 
paragraph,  and  are  certified  under  30 
CFR  Part  11. 

(ii)  Approved  self-contained  breathing 
apparatus  with  full-facepiece,  or  with 
approved  helmet  or  hood  conhguration, 
shall  be  provided  to  and  worn  by  Hre 
brigade  members  while  working  inside 
buildings  or  confined  spaces  where 
toxic  products  of  combustion  or  an 
oxygen  deficiency  may  be  present. 

Such  apparatus  shall  also  be  worn 
during  emergency  situations  involving 
toxic  substances. 

(iii)  Approved  self-contained 
breathing  apparatus  may  be  equipped 
with  either  a  “buddy-breathing”  device 
or  a  quick  disconnect  valve,  even  if 
these  devices  are  not  certified  by 
NIOSH.  If  these  accessories  are  used, 
they  shall  not  cause  damage  to  the 
apparatus,  or  restrict  the  air  flow  of  the 
apparatus,  or  obstruct  the  normal 
operation  of  the  apparatus. 

(iv)  Approved  self-contained 
compressed  air  breathing  apparatus  may 
be  used  with  approved  cylinders  from 
other  approved  self-contained 
compressed  air  breathing  apparatus 
provided  that  such  cylinders  are  of  the 
same  capacity  and  pressure  rating.  All 
compressed  air  cylinders  used  with  self- 


contained  breathing  apparatus  shall 
meet  DOT  and  NIOSH  criteria. 

(v)  Self-contained  breathing  apparatus 
shall  have  a  minimum  service  life  rating 
of  30  minutes  in  accordance  with  the 
methods  and  requirements  of  the  Mine 
Safety  and  Health  Administration 
(MSHA)  and  NIOSH,  except  for  escape 
self-contained  breathing  apparatus 
(ESCBA)  used  only  for  emergency 
escape  purposes. 

(vi)  Self-contained  breathing 
apparatus  shall  be  provided  with  an 
indicator  which  automatically  sounds  an 
audible  alarm  when  the  remaining 
service  life  of  the  apparatus  is  reduced 
to  within  a  range  of  20  to  25  percent  of 
its  rated  service  time. 

(2)  Positive-pressure  breathing 
apparatus,  (i)  The  employer  shall  assure 
that  self-contained  breathing  apparatus 
ordered  or  purchased  after  July  1, 1981, 
for  use  by  fire  brigade  members 
performing  interior  structural  fire 
fighting  operations,  are  of  the  pressure- 
demand  or  other  positive-pressure  type. 
Effective  July  1, 1983,  only  pressure- 
demand  or  other  positive-pressure  self- 
contained  breathing  apparatus  shall  be 
worn  by  fire  brigade  members 
performing  interior  structural  fire 
fighting. 

(ii)  This  paragraph  does  not  prohibit 
the  use  of  a  self-contained  breathing 
apparatus  where  the  apparatus  can  be 
switched  from  a  demand  to  a  positive- 
pressure  mode.  However,  such 
apparatus  shall  be  in  the  positive- 
pressure  mode  when  fire  brigade 
members  are  performing  interior 
structural  fire  fighting  operations. 

(iii)  Negative-pressure  self-contained 
breaking  apparatus  with  a  rated  service 
life  of  more  than  2  hours  and  which 
have  a  minimum  protection  factor  of 
5,000,  as  determined  by  an  acceptable 
quantitative  fit  test  performed  on  each 
individual,  is  acceptable  for  use  only 
during  those  interior  structural  fire 
fighting  situations  for  which  the 
employer  demonstrates  that  long 
duration  breathing  apparatus  is 
necessary.  Quantitative  fit  test 
procedures  shall  be  available  for 
inspection  by  the  Assistant  Secretary  or 
audiorized  representative.  Such 
negative-pressure  breathing  apparatus 
will  continue  to  be  acceptable  for  18 
months  after  a  positive-pressure 
breathing  apparatus  with  the  same  or 
longer  rated  service  life  is  certified  by 
NIOSH.  After  this  18-month  period,  all 
self-contained  breathing  apparatus  used 
for  these  long  duration  situations  shall 
be  of  the  positive-pressure  type. 

11.  Section  1910.157  is  revised  to  read 
as  follows: 


§  1910.157  Portable  fire  extinguishers. 

(a)  Scope  and  application.  The 
requirements  of  this  section  apply  to  the 
placement,  use,  maintenance,  and 
testing  of  portable  fire  extinguishers 
provided  for  the  use  of  employees. 
Paragraph  (d)  of  this  section  does  not 
apply  to  extinguishers  provided  for 
employee  use  on  the  outside  of 
workplace  buildings  or  structures. 

Where  extinguishers  are  provided  but 
are  not  intended  for  employee  use  and 
the  employer  has  an  emergency  action 
plan  and  a  fire  prevention  plan  which 
meet  the  requirements  of  §  1910.38,  then 
only  the  requirements  of  paragraphs  (e) 
and  (f)  of  this  section  apply. 

(b)  Exemptions.  (1)  Where  the 
employer  has  established  and 
implemented  a  written  fire  safety  policy 
which  requires  the  immediate  and  total 
evacuation  of  employees  from  the 
workplace  upon  die  sounding  of  a  fire 
alarm  signal  and  which  includes  an 
emergency  action  plan  and  a  fire 
prevention  plan  which  meet  the 
requirements  of  §  1910.38,  and  when 
extinguishers  are  not  available  in  the 
workplace,  the  employer  is  exempt  from 
all  requirements  of  this  section  unless  a 
specific  standard  in  Part  1910  requires 
that  a  portable  fire  extinguisher  be 
provided. 

(2)  Where  the  employer  has  an 
emergency  action  plan  meeting  the 
requirements  of  §  1910.38  which 
designates  certain  employees  to  be  the 
only  employees  authorized  to  use  the 
available  portable  fire  extinguishers, 
and  which  requires  all  other  employees 
in  the  fire  area  to  immediately  evacuate 
the  affected  work  area  upon  the 
sounding  of  the  fire  alarm,  the  employer 
is  exempt  from  the  distribution 
requirements  in  paragraph  (d)  of  this 
section. 

(c)  General  requirements.  (1)  The 
employer  shall  provide  portable  fire 
extinguishers  and  shall  mount,  locate 
and  identify  them  so  that  they  are 
readily  accessible  to  employees  without 
subjecting  the  employees  to  possible 
injury. 

(2)  Only  approved  portable  fire 
extinguishers  shall  be  used  to  meet  the 
requirements  of  this  section. 

(3)  The  employer  shall  not  provide  or 
make  available  in  the  workplace 
portable  fire  extinguishers  using  carbon 
tetrachloride  or  chlorobromomethane 
extinguishing  agents. 

(4)  The  employer  shall  assure  that 
portable  fire  extinguishers  are 
maintained  in  a  fully  charged  and 
operable  condition  and  kept  in  their 
designated  places  at  all  times  except 
during  use. 

(5)  The  employer  shall  permanently 
remove  from  service  by  January  1, 1982, 
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all  soldered  or  riveted  shell  self¬ 
generating  soda  acid  or  self-generating 
foam  or  gas  cartridge  water  type 
portable  fire  extinguishers  which  are 
operated  by  inverting  the  extinguisher  to 
rupture  the  cartridge  or  to  initiate  an 
uncontrollable  pressure  generating 
chemical  reaction  to  expel  the  agent 

(d)  Selection  and  distribution.  (1) 
Portable  Ore  extinguishers  shall  be 
provided  for  employee  use  and  selected 
and  distributed  based  on  the  classes  of 
anticipated  workplace  fires  and  on  the 
size  and  degree  of  hazard  which  would 
affect  their  use. 

(2)  The  employer  shall  distribute 
portable  fire  extinguishers  for  use  by 
employees  on  Class  A  fires  so  that  the 
travel  distance  for  employees  to  any 
extinguisher  is  75  feet  (22.9  m]  or  less. 

(3)  The  employer  may  use  uniformly 
spaced  standpipe  systems  or  hose 
stations  connected  to  a  sprinkler  system 
installed  for  emergency  use  by 
employees  instead  of  Class  A  portable 
fire  extinguishers,  provided  that  such 
systems  meet  the  respective 
requirements  of  §  1910.158  or  §  1910.159, 
that  they  provide  total  coverage  of  the 
area  to  be  protected,  and  that  employees 
are  trained  at  least  annually  in  their  use. 

(4)  The  employer  shall  distribute 
portable  fire  extinguishers  for  use  by 
employees  on  Class  B  fires  so  that  the 
travel  distance  from  the  Class  B  hazard 
area  to  any  extinguisher  is  50  feet  (15.2 
m]  or  less. 

(5)  The  employer  shall  distribute 
portable  fire  extinguishers  used  for 
Class  C  hazards  on  the  basis  of  the 
appropriate  pattern  for  the  existing 
Class  A  or  Class  B  hazards. 

(6)  The  employer  shall  distribute 
portable  fire  extinguishers  or  other 
containers  of  Class  D  extinguishing 
agent  for  use  by  employees  so  that  the 
travel  distance  from  the  combustible 
metal  working  area  to  any  extinguishing 
agent  is  75  feet  (22.9  m)  or  less.  Portable 
fire  extinguishers  for  Class  D  hazards 
are  required  in  those  combustible  metal 
working  areas  where  combustible  metal' 
powders,  flakes,  shavings,  or  similarly 
sized  products  are  generated  at  least 
once  every  two  weeks. 

(e)  Inspection,  maintenance  and 
testing.  (1)  The  employer  shall  be 
responsible  for  the  inspection, 
maintenance  and  testing  of  all  portable 
fire  extinguishers  in  the  workplace. 

(2)  Portable  extinguishers  or  hose 
used  in  lieu  thereof  under  paragraph 
(d](3]  of  this  section  shall  be  visually 
inspected  monthly. 

(3)  The  employer  shall  assure  that 
portable  fire  extinguishers  are  subjected 
to  an  annual  maintenance  check.  Stored 
pressure  extinguishers  do  not  require  an 
internal  examination.  The  employer 


shall  record  the  annual  maintenance 
date  and  retain  this  record  for  one  year 
after  the  last  entry  or  the  life  of  the 
shell,  whichever  is  less.  The  record  shall 
be  available  to  the  Assistant  Secretary 
upon  request. 

(4)  The  employer  shall  assure  that 
stored  pressure  dry  chemical 
extinguishers  that  require  a  12-year 
hydrostatic  test  are  emptied  and 
subjected  to  applicable  maintenance  ' 
procedmes  every  6  years.  Dry  chemical 
extinguishers  having  non-refillable 
disposable  containers  are  exempt  from 
this  requirement.  When  recharging  or 
hydrostatic  testing  is  performed,  the  6- 
year  requirement  begins  from  that  date. 

(5)  The  employer  shall  assure  that 
alternate  equivalent  protection  is 
provided  when  portable  fire 
extinguishers  are  removed  from  service 
for  maintenance  and  recharging. 

(f)  Hydrostatic  testing.  (1)  The 
employer  sliall  assure  that  hydrostatic 
testing  is  performed  by  trained  persons 
with  suitable  testing  equipment  and 
facilities. 

(2)  The  employer  shall  assure  that 
portable  extinguishers  are 
hydrostatically  tested  at  the  intervals 
listed  in  Table  L-1  of  this  section,  except 
under  any  of  the  following  conditions: 

(i)  when  the  unit  has  been  repaired  by 
soldering,  welding,  brazing,  or  use  of 
patching  compounds; 

(ii)  when  the  cylinder  or  shell  threads 
are  damaged; 

(iii)  when  there  is  corrosion  that  has 
caused  pitting,  including  corrosion  under 
removable  name  plate  assemblies; 

(iv)  when  the  extinguisher  has  been 
burned  in  a  fire;  or 

(v)  when  a  calcium  chloride 
extinguishing  agent  has  been  used  in  a 
stainless  steel  shell. 

(3]  In  addition  to  an  external  visual 
examination,  the  employer  shall  assure 
that  an  internal  examination  of 
cylinders  and  shells  to  be  tested  is  made 
prior  to  the  hydrostatic  tests. 

Table  L-1 


Type  of  extinguishers 


Test 

inter¬ 

val 

(years) 


Soda  acid  (soldered  brass  shells)  (until  1/1/82) _  O 

Soda  acid  (stainless  steel  ahfu.) . . .  5 

Cartridge  operated  water  and/or  antifreeze _  S 

Stored  pressure  water  and/or  antifreeze . 5 

Wetting  agent . 5 

Foam  (soldered  brass  shells)  (until  1/1/82) . . .  O 

Foam  (stainless  steel  shell) . 5 

Aqueous  Film  Forming  foam  (AFFF) _  5 

Loaded  stream . 5 

Dry  chemical  with  stainless  steel _ 5 

Gabon  dioxide .  5 

Dry  chemical,  stored  pressure,  with  mild  steel, 

brazed  brass  or  aluminum  shells .  12 

Dry  chemical,  cartridge  or  cylinder  operated,  with 

mild  steel  shells _ 12 

Halon1211 . 12 

Halon  1301 _ 12 


Table  L-1— Continued 


Type  of  extinguishers 


Test 

inter¬ 

val 

(years) 


Dry  powder,  cartridge  or  cylinder  operated  with  mild 
steel  shells . . . .  12 


'Extinguishers  having  shells  constructed  of  copper  or 
brass  joined  by  soft  solder  or  rivets  shall  not  be  hydrostal- 
ically  tested  and  shall  be  removed  from  service  by  January 
1,  1982.  (Not  permitted) 

(4)  The  employer  shall  assure  that 
portable  fire  extinguishers  are 
hydrostatically  tested  whenever  they 
show  new  evidence  of  corrosion  or 
mechanical  injury,  except  under  the 
conditions  listed  in  paragraph  (f](2)(i)- 
(v)  of  this  section. 

(5)  The  employer  shall  assure  that 
hydrostatic  tests  are  performed  on 
extinguisher  hose  assemblies  which  are 
equipped  with  a  shut-off  nozzle  at  the 
discharge  end  of  the  hose.  The  test 
interval  shall  be  the  same  as  specified 
for  the  extinguisher  on  which  the  hose  is 
installed. 

(6)  The  employer  shall  assure  that 
carbon  dioxide  hose  assemblies  with  a 
shut-off  nozzle  are  hydrostatically 
tested  at  1,250  psi  (8,620  kPa). 

(7)  The  employer  shall  assure  that  dry 
chemical  and  dry  powder  hose 
assemblies  with  a  shut-off  nozzle  are 
hydrostatically  tested  at  300  psi  (2,070 
kPa). 

(8)  Hose  assemblies  passing  a 
hydrostatic  test  do  not  require  any  type 
of  recording  or  stamping. 

(9)  The  employer  shall  assure  that 
hose  assemblies  for  carbon  dioxide 
extinguishers  that  require  a  hydrostatic 
test  are  tested  within  a  protective  cage 
device. 

(10)  The  employer  shall  assure  that 
carbon  dioxide  extinguishers  and 
nitrogen  or  carbon  dioxide  cylinders 
used  with  wheeled  extinguishers  are 
tested  every  5  years  at  5/3  of  the  service 
pressure  as  stamped  into  the  cylinder. 
Nitrogen  cylinders  which  comply  with 
49  CFR  173.34(e)(15)  may  be 
hydrostatically  tested  every  10  years. 

(11)  The  employer  shall  assure  that  all 
stored  pressure  and  Hcdon  1211  types  of 
extinguishers  are  hydrostatically  tested 
at  the  factory  test  pressure  not  to  exceed 
two  times  the  service  pressure. 

(12)  The  employer  shall  assure  that 
acceptable  self-generating  type  soda 
acid  and  foam  extinguishers  are  tested 
at  350  psi  (2,410  kPa). 

(13)  Air  or  gas  pressure  may  not  be 
used  for  hydrostatic  testing. 

(14)  Extinguisher  shells,  cylinders,  or 
cartridges  which  fail  a  hydrostatic 
pressure  test,  or  which  are  not  fit  for 
testing  shall  be  removed  fi-om  service 
and  from  the  workplace. 
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The  equipment  for  testing 
compressed  gas  type  cylinders  shall  be 
of  the  water  jacket  type.  The  equipment 
shall  be  provided  with  an  expansion 
indicator  which  operates  with  an 
accuracy  within  one  percent  of  the  total 
expansion  or  O.lcc  of  liquid. 

(ii)  The  equipment  for  testing  non- 
compressed  gas  type  cylinders  shall 
consist  of  the  following: 

(A)  A  hydrostatic  test  pump,  hand  or 
power  operated,  capable  of  producing 
not  less  than  150  percent  of  the  test 
pressure,  which  shall  include 
appropriate  check  valves  and  fittings; 

(B)  A  flexible  cormection  for 
attachment  to  fittings  to  test  through  the 
extinguisher  nozzle,  test  bonnet,  or  hose 
outlet,  as  is  applicable;  and 

(C)  A  protective  cage  or  barrier  for 
personal  protection  of  the  tester, 
designed  to  provide  visual  observation 
of  the  extinguisher  under  test. 

(16)  The  employer  shall  maintain  and 
provide  upon  request  to  the  Assistant 
Secretary  evidence  that  the  required 
hydrostatic  testing  of  fire  extinguishers 
has  been  performed  at  the  time  intervals 
shown  in  Table  L-1.  Such  evidence  shall 
include  the  date  of  test,  the  test  pressure 
used,  and  the  person  or  agency 
performing  the  test.  Such  records  shall 
be  kept  until  the  extinguisher  is 
hydrostatically  retested  at  the  time 
interval  specified  in  Table  L-1  or  until 
the  extinguisher  is  taken  out  of  service, 
whichever  is  less. 

(g)  Training  and  education.  (1)  Where 
the  employer  has  provided  portable  fire 
extinguishers  for  employee  use  in  the 
workplace,  the  employer  shall  also 
provide  an  educational  program  to 
familiarize  employees  with  the  general 
principles  of  fire  extinguisher  use  and 
the  hazards  involved  with  incipient 
stage  fire  fighting. 

(2)  The  employer  shall  provide  the 
education  required  in  paragraph  (g](l)  of 
this  section  upon  initial  employment  and 
at  least  annually  thereafter. 

(3)  The  employer  shall  provide 
employees  who  have  been  designated  to 
use  fire  fighting  equipment  as  part  of  an 
emergency  action  plan  with  training  in 
the  use  of  the  appropriate  equipment. 

(4)  The  employer  shall  provide  the 
training  required  in  paragraph  (g)(3)  of 
this  section  upon  initial  assignment  to 
the  designated  group  of  employees  and 
at  least  annually  thereafter. 

12.  Section  1910.158  is  revised  to  read 
as  follows: 

§  1 9 1 0. 1 58  Standpipe  and  hose  systems. 

(a)  Scope  and  application.  (1)  Scope. 
This  section  applies  to  all  small  hose. 
Class  II,  and  Class  III  standpipe  systems 
installed  to  meet  the  requirements  of  a 
particular  OSHA  standard. 


(2)  Exception.  This  section  does  not 
apply  to  Class  I  standpipe  systems. 

(b)  Protection  of  standpipes.  The 
employer  shall  assure  that  standpipes 
are  located  or  otherwise  protected 
against  mechanical  damage.  Damaged 
standpipes  shall  be  repaired  promptly. 

(c)  Equipment.  (1)  Reels  and  cabinets. 
Where  reels  or  cabinets  are  provided  to 
contain  fire  hose,  the  employer  shall 
assure  that  they  are  designed  to 
facilitate  prompt  use  of  the  hose  valves, 
the  hose,  and  other  equipment  at  the 
time  of  a  fire  or  other  emergency.  The 
employer  shall  assure  that  the  reels  and 
cabinets  are  conspicuously  identified 
and  used  only  for  fire  equipment. 

(2)  Hose  outlets  and  connections,  (i) 
The  employer  shall  assure  that  hose 
outlets  and  connections  are  located  high 
enough  above  the  floor  to  avoid  being 
obstructed  and  to  be  accessible  to 
employees. 

(ii)  The  employer  shall  standardize 
screw  threads  or  provide  appropriate 
adapters  throughout  the  system  and 
assure  that  the  hose  connections  are 
compatible  with  those  used  on  the 
supporting  fire  equipment. 

(3)  Hose,  (i)  The  employer  shall  assure 
that  every  iVz"  (3.8  cm)  or  smaller  hose 
outlet  used  to  meet  this  standard  is 
equipped  with  hose  connected  and 
ready  for  use.  In  extremely  cold  climates 
where  such  installation  may  result  in 
damaged  equipment,  the  hose  may  be 
stored  in  another  location  provided  it  is 
readily  available  and  can  be  connected 
when  needed. 

(ii)  Standpipe  systems  installed  after 
January  1, 1981,  for  use  by  employees, 
shall  be  equipped  with  lined  hose. 
Unlined  hose  may  remain  in  use  on 
existing  systems.  However,  after  the 
effective  date  of  this  standard,  imlined 
hose  which  becomes  unserviceable  shall 
be  replaced  with  lined  hose. 

(iii)  Beginning  January  1, 1981,  the 
employer  shall  provide  hose  of  such 
length  that  friction  loss  resulting  from 
water  flowing  through  the  hose  will  not 
decrease  the  pressure  at  the  nozzle 
below  30  psi  (210  kPa).  The  dynamic 
pressure  at  the  nozzle  shall  be  within 
the  range  of  30  psi  (210  kPa)  to  125  psi 
(860  kPa). 

(4)  Nozzles.  Beginning  July  1, 1981,  the 
employer  shall  assure  that  standpipe 
hose  is  equipped  with  shut-off  type 
nozzles. 

(d)  Water  supply.  The  minimum  water 
supply  for  standpipe  and  hose  systems, 
which  are  provided  for  the  use  of 
employees,  shall  be  sufficient  to  provide 
100  gallons  per  minute  (6.3 1/s)  for  a 
period  of  at  least  thirty  minutes. 

(e)  Tests  and  maintenance.  (1) 
Acceptance  tests,  (i)  The  employer  shall 
assure  that  the  piping  of  Class  II  and 


Class  III  systems  installed  after  January 
1, 1981,  including  yard  piping,  is 
hydrostatically  tested  for  a  period  of  at 
least  2  hours  at  not  less  than  200  psi 
(1380  kPa),  or  at  least  50  psi  (340  kPa)  in 
excess  of  normal  pressure  when  such 
pressure  is  greater  than  150  psi  (1030 
kPa). 

(ii)  The  employer  shall  assure  that 
hose  on  all  standpipe  systems  installed 
after  January  1, 1981,  is  hydrostatically 
tested  with  couplings  in  place,  at  a 
pressure  of  not  less  than  200  psi  (1380 
kPa),  before  it  is  placed  in  service.  This 
pressure  shall  be  maintained  for  at  least 
15  seconds  and  not  more  than  one 
minute  during  which  time  the  hose  shall 
not  leak  nor  shall  any  jacket  thread 
break  during  the  test. 

(2)  Maintenance,  (i)  The  employer 
shall  assure  that  water  supply  tanks  are 
kept  filled  to  the  proper  level  except 
during  repairs.  When  pressure  tanks  are 
used,  the  employer  shall  assure  that 
proper  pressure  is  maintained  at  all 
times  except  dimng  repairs. 

(ii)  The  employer  shall  assure  that 
valves  in  the  main  piping  connections  to 
the  automatic  sources  of  water  supply 
are  kept  fully  open  at  all  times  except 
during  repair. 

(iii)  The  employer  shall  assure  that 
hose  systems  are  inspected  at  least 
annually  and  after  each  use  to  assure 
that  all  of  the  equipment  and  hose  are  in 
place,  available  for  use,  and  in 
serviceable  condition. 

(iv)  When  the  system  or  any  portion 
thereof  is  foimd  not  to  be  serviceable, 
the  employer  shall  remove  it  from 
service  immediately  and  replace  it  with 
equivalent  protection  such  as 
extinguishers  and  fire  watches. 

(v)  The  employer  shall  assure  that 
hemp  or  linen  hose  on  existing  systems 
is  unracked,  physically  inspected  for 
deterioration,  and  reracked  using  a 
different  fold  pattern  at  least  annually. 
The  employer  shall  assure  that  defective 
hose  is  replaced  in  accordance  with 
paragraph  (c)(3)(ii). 

(vi)  The  employer  shall  designate 
trained  persons  to  conduct  all 
inspections  required  under  this  section. 

13.  Section  1910.159  is  revised  to  read 
as  follows: 

§  1910.159  Automatic  sprinkler  systems. 

(a)  Scope  and  application.  (1)  The 
requirements  of  this  section  apply  to  all 
automatic  sprinkler  systems  installed  to 
meet  a  particular  OSHA  standard. 

(2)  For  automatic  sprinkler  systems 
used  to  meet  OSHA  requirements  and 
installed  prior  to  the  effective  date  of 
this  standard,  compliance  with  the 
National  Fire  Protection  Association 
(NFPA)  or  the  National  Board  of  Fire 
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Underwriters  (NBFU)  standard  in  effect 
at  the  time  of  the  system’s  installation 
will  be  acceptable  as  compliance  with 
this  section. 

(b)  Exemptions.  Automatic  sprinkler 
systems  installed  in  workplaces,  but  not 
required  by  OSHA,  are  exempt  from  the 
requirements  of  this  section. 

(c)  General  requirements.  (1)  Design. 

(i)  All  automatic  sprinkler  designs  used 
to  comply  with  this  standard  shall 
provide  die  necessary  discharge 
patterns,  densities,  and  water  flow 
characteristics  for  complete  coverage  in 
a  particular  workplace  or  zoned 
subdivision  of  the  workplace. 

(ii)  The  employer  shall  assure  that 
only  approved  equipment  and  devices 
are  used  in  the  design  and  installation  of 
automatic  sprinkler  systems  used  to 
comply  with  this  standard. 

(2)  Maintenance.  The  employer  shall 
properly  maintain  an  automatic 
sprinkler  system  installed  to  comply 
with  this  section.  The  employer  shall 
assure  that  a  main  drain  flow  test  is 
performed  on  each  system  annually.  The 
inspector's  test  valve  shall  be  opened  at 
least  every  two  years  to  assure  that  the 
sprinkler  system  operates  properly. 

(3)  Acceptance  tests.  The  employer 
shall  conduct  proper  acceptance  tests  on 
sprinkler  systems  installed  for  employee 
protection  after  January  1, 1981,  and 
record  the  dates  of  such  tests.  Proper 
acceptance  tests  include  the  following: 

(i)  flushing  of  underground 
connections; 

(ii)  hydrostatic  tests  of  piping  in 
system; 

(iii)  air  tests  in  dry-pipe  systems; 

(iv)  dry-pipe  valve  operation;  and 

(v)  test  of  drainage  facilities. 

(4)  Water  supplies.  The  employer 
shall  assure  that  every  automatic 
sprinkler  system  is  provided  with  at 
least  one  automatic  water  supply 
capable  of  providing  design  water  flow 
for  at  least  30  minutes.  An  auxiliary 
water  supply  or  equivalent  protection 
shall  be  provided  when  the  automatic 
water  supply  is  out  of  service,  except  for 
systems  of  20  or  fewer  sprinklers. 

(5)  Hose  connections  for  fire  fighting 
use.  The  employer  may  attach  hose 
connections  for  fire  fighting  use  to  wet 
pipe  sprinkler  systems  provided  that  the 
water  supply  satisfies  the  combined 
design  demand  for  sprinklers  and 
standpipes. 

(6)  Protection  of  piping.  The  employer 
shall  assure  that  automatic  sprinkler 
system  piping  is  protected  against 
freezing  and  exterior  surface  corrosion. 

(7)  Drainage.  The  employer  shall 
assure  that  all  dry  sprinkler  pipes  and 
fittings  are  installed  so  that  the  system 
may  be  totally  drained. 


(8)  Sprinklers,  (i)  The  employer  shall 
assure  that  only  approved  sprinklers  are 
used  on  systems. 

(ii)  The  employer  may  not  use  older 
style  sprinklers  to  replace  standard 
sprinklers  without  a  complete 
engineering  review  of  the  altered  part  of 
the  system. 

(iii)  The  employer  shall  assure  that 
sprinklers  are  protected  from 
mechanical  damage. 

(9)  Sprinkler  alarms.  On  all  sprinkler 
systems  having  more  than  twenty  (20) 
sprinklers,  the  employer  shall  assure 
that  a  local  waterflow  alarm  is  provided 
which  sounds  an  audible  signal  on  the 
premises  upon  water  flow  through  the 
system  equal  to  the  flow  from  a  single 
sprinkler. 

(10)  Sprinkler  spacing.  The  employer 
shall  assure  that  sprinlders  are  spaced 
to  provide  a  maximum  protection  area 
per  sprinkler,  a  minimum  of  interference 
to  the  discharge  pattern  by  building  or 
structural  members  or  building  contents 
and  suitable  sensitivity  to  possible  fire 
hazards.  The  minimum  vertical 
clearance  between  sprinklers  and 
material  below  shall  be  18  inches. 

(11)  Hydraulically  designed  systems. 
The  employer  shall  assure  that 
hydraulically  designed  automatic 
sprinkler  systems  or  portions  thereof  are 
identifled  and  that  the  location,  number 
of  sprinklers  in  the  hydraulically 
designed  section,  and  the  basis  of  the 
design  is  indicated.  Central  records  may 
be  used  in  lieu  of  signs  at  sprinkler 
valves  provided  the  records  are 
available  for  inspection  and  copying  by 
the  Assistant  Secretary. 

14.  Section  1910.160  is  revised  to  read 
as  follows: 

§  1910.160  Fixed  extinguishing  systems, 
general. 

(a)  Scope  and  application.  (1)  This 
section  applies  to  all  fixed  extinguishing 
systems  installed  to  meet  a  particular 
OSHA  standard  except  for  automatic 
sprinkler  systems  which  are  covered  by 
§  1910.159. 

(2)  This  section  also  applies  to  fixed 
systems  not  installed  to  meet  a 
particular  OSHA  standard,  but  which, 
by  means  of  their  operation,  may  expose 
employees  to  possible  injury,  death,  or 
adverse  health  consequences  caused  by 
the  extinguishing  agent.  Such  systems 
are  only  subject  to  the  requirements  of 
paragraphs  (b)(4)  through  (b)(7)  and  (c) 
of  this  section. 

(3)  Systems  otherwise  covered  in 
paragraph  (a)(2)  of  this  section  which 
are  installed  in  areas  with  no  employee 
exposure  are  exempted  from  the 
requirements  of  this  section. 

(b)  General  requirements.  (1)  Fixed 
extinguishing  system  components  and 


agents  shall  be  designed  and  approved 
for  use  on  the  specific  fire  hazards  they 
are  expected  to  control  or  extinguish. 

(2)  If  for  any  reason  a  fixed 
extinguishing  system  becomes 
inoperable,  the  employer  shall  notify 
employees  and  take  the  necessary 
temporary  precautions  to  assure  their 
safety  until  the  system  is  restored  to 
operating  order.  Any  defects  or 
impairments  shall  be  properly  corrected 
by  trained  personnel. 

(3)  The  employer  shall  provide  a 
distinctive  alarm  or  signaling  system 
which  complies  with  §  1910.165  and  is 
capable  of  being  perceived  above 
ambient  noise  or  light  levels,  on  all 
extinguishing  systems  in  those  portions 
of  the  workplace  covered  by  the 
extinguishing  system  to  indicate  when 
the  extinguishing  system  is  discharging. 
Discharge  alarms  are  not  required  on 
systems  where  discharge  is  immediately 
recognizable. 

(4)  The  employer  shall  provide 
effective  safeguards  to  warn  employees 
against  entry  into  discharge  areas  where 
the  atmosphere  remains  hazardous  to 
employee  safety  or  health. 

(5)  The  employer  shall  post  hazard 
warning  or  caution  signs  at  the  entrance 
to,  and  inside  of,  areas  protected  by 
fixed  extinguishing  systems  which  use 
agents  in  concentrations  known  to  be 
hazardous  to  employee  safety  and 
health. 

(6)  The  employer  shall  assure  that 
fixed  systems  are  inspected  annually  by 
a  person  knowledgeable  in  the  design 
and  function  of  the  system  to  assure  that 
the  system  is  maintained  in  good 
operating  condition. 

(7)  The  employer  shall  assure  that  the 
weight  and  pressure  of  refillable 
containers  is  checked  at  least  semi¬ 
annually.  If  the  container  shows  a  loss 
in  net  content  or  weight  of  more  than  5 
percent,  or  a  loss  in  pressure  of  more 
than  10  percent,  it  shall  be  subjected  to 
maintenance. 

(8)  The  employer  shall  assure  that 
factory  charged  nonrefillable  containers 
which  have  no  means  of  pressure 
indication  are  weighed  at  least  semi¬ 
annually.  If  a  container  shows  a  loss  in 
net  weight  or  more  than  5  percent  it 
shall  be  replaced. 

(9)  The  employer  shall  assure  that 
inspection  and  maintenance  dates  are 
recorded  on  the  container,  on  a  tag 
attached  to  the  container,  or  in  a  central 
location.  A  record  of  the  last  semi¬ 
annual  check  shall  be  maintained  until 
the  container  is  checked  again  or  for  the 
life  of  the  container,  whichever  is  less. 

(10)  The  employer  shall  train 
^ployees  designated  to  inspect, 
maintain,  operate,  or  repair  fixed 
extinguishing  systems  and  annually 
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review  their  training  to  keep  them  up-to- 
date  in  the  functions  they  are  to 
perform. 

(11)  The  employer  shall  not  use 
chlorobromomethane  or  carbon 
tetrachloride  as  an  extinguishing  agent 
where  employees  may  be  exposed. 

(12)  The  employer  shall  assure  that 
systems  installed  in  the  presence  of 
corrosive  atmospheres  are  constructed 
of  non-corrosive  material  or  otherwise 
protected  against  corrosion. 

(13)  Automatic  detection  equipment 
shall  be  approved,  installed  and 
maintained  in  accordance  with 

§  1910.164. 

(14)  The  employer  shall  assure  that  all 
systems  designed  for  and  installed  in 
areas  with  climatic  extremes  shall 
operate  effectively  at  the  expected 
extreme  temperatures. 

(15)  The  employer  shall  assure  that  at 
least  one  manual  station  is  provided  for 
discharge  activation  of  each  fixed 
extinguishing  system. 

(16)  The  employer  shall  assure  that 
manual  operating  devices  are  identified 
as  to  the  hazard  against  which  they  will 
provide  protection. 

(17)  The  employer  shall  provide  and 
assure  the  use  of  the  personal  protective 
equipment  needed  for  immediate  rescue 
of  employees  trapped  in  hazardous 
atmospheres  created  by  an  agent 
discharge. 

(c)  Total  flooding  systems  with 
potential  heolth  and  safety  hazards  to 
employees.  (1)  The  employer  shall 
provide  an  emergency  action  plan  in 
accordance  with  §  1910.38  for  each  area 
within  a  workplace  that  is  protected  by 
a  total  flooding  system  which  provides 
agent  concentrations  exceeding  the 
maximum  safe  levels  set  forth  in 
paragraphs  (b)(5)  and  (b)(6)  of 
§  1910.162. 

(2)  Systems  installed  in  areas  where 
employees  cannot  enter  during  or  after 
the  system’s  operation  are  exempt  from 
the  requirements  of  paragraph  (c)  of  this 
section. 

(3)  On  all  total  flooding  systems  the 
employer  shall  provide  a  pre-discharge 
employee  alarm  which  complies  with 

§  1910.165,  and  is  capable  of  being 
perceived  above  ambient  light  or  noise 
levels  before  the  system  discharges, 
which  will  give  employees  time  to  safely 
exit  from  the  discharge  area  prior  to 
system  discharge. 

(4)  The  employer  shall  provide 
automatic  actuation  of  total  flooding 
systems  by  means  of  an  approved  fire 
detection  device  installed  and 
interconnected  with  a  pre-discharge 
employee  alarm  system  to  give 
employees  time  to  safely  exit  from  the 
discharge  area  prior  to  system 
discharge. 


15.  Section  1910.161  is  revised  to  read 
as  follows: 

§  1910.161  Fixed  extinguishing  systems, 
dry  chemicai. 

(a)  Scope  and  application.  This 
section  applies  to  all  fixed  extinguishing 
systems,  using  dry  chemical  as  the 
extinguishing  agent,  installed  to  meet  a 
particular  OSHA  standard.  These 
systems  shall  also  comply  with 

§  1910.160. 

(b)  Specific  requirements.  (1)  The 
employer  shall  assure  that  diy  chemical 
agents  are  compatible  with  any  foams  or 
wetting  agents  with  which  they  are 
used. 

(2)  The  employer  may  not  mix 
together  dry  chemical  extinguishing 
agents  of  different  compositions.  The 
employer  shall  assure  that  dry  chemical 
systems  are  refilled  with  the  chemical 
stated  on  the  approval  nameplate  or  an 
equivalent  compatible  material. 

(3)  When  dry  chemical  discharge  may 
obscure  vision,  the  employer  shall 
provide  a  pre-discharge  employee  alarm 
which  complies  with  §  1910.165  and 
which  will  give  employees  time  to  safely 
exit  from  the  discharge  area  prior  to 
system  discharge. 

(4)  The  employer  shall  sample  the  dry 
chemical  supply  of  all  but  stored 
pressure  systems  at  least  annually  to 
assure  that  the  dry  chemical  supply  is 
free  of  moisture  which  may  cause  the 
supply  to  cake  or  form  lumps. 

(5)  The  employer  shall  assure  that  the 
rate  of  application  of  dry  chemicals  is 
such  that  the  designed  concentration  of 
the  system  will  be  reached  within  30 
seconds  of  initial  discharge. 

16.  The  heading  for  the  existing 
§  1910.162  is  deleted  and  a  new 

§  1910.162  is  added  to  read  as  follows: 

§  1910.162  Fixed  extinguishing  systems, 
gaseous  agent. 

(a)  Scope  and  application.  (1)  Scope. 
This  section  applies  to  all  fixed 
extinguishing  systems,  using  a  gas  as  the 
extinguishing  agent,  installed  to  meet  a 
particular  OSHA  standard.  These 
systems  shall  also  comply  with 

§  1910.160.  In  some  cases,  the  gas  may 
be  in  a  liquid  state  during  storage. 

(2)  Application.  The  requirements  of 
paragraphs  (b)(2)  and  (b)(4)  through 
(b)(7)  shall  apply  only  to  total  flooding 
systems. 

(b)  Specific  requirements.  (1)  Agents 
used  for  initial  supply  and 
replenishment  shall  be  of  the  type 
approved  for  the  system’s  application. 
Carbon  dioxide  obtained  by  dry  ice 
conversion  to  liquid  is  not  acceptable 
unless  it  is  processed  to  remove  excess 
water  and  oil. 


(2)  Except  during  overhaul,  the  \ 

employer  shall  assure  that  the  designed  \ 
concentration  of  gaseous  agents  is  i 

maintained  until  the  fire  has  been 
extinguished  or  is  under  control.  ^ 

(3)  The  employer  shall  assure  that  \ 

employees  are  ndt  exposed  to  toxic  | 

levels  of  gaseous  agent  or  its  i 

decomposition  products.  | 

(4)  The  employer  shall  assure  that  the  I 

designed  extinguishing  concentration  is  I 

reached  within  30  seconds  of  initial  i 

discharge  except  for  Halon  systems  I 

which  must  achieve  design  | 

concentration  within  10  seconds.  | 

(5)  The  employer  shall  provide  a  ' 

distinctive  pre-discharge  employee 

alarm  capable  of  being  perceived  above 
ambient  light  or  noise  levels  when  agent 
design  concentrations  exceed  the 
maximum  safe  level  for  employee 
exposure.  A  pre-discharge  employee 
alarm  for  alerting  employees  before 
system  discharge  shall  be  provided  on 
Halon  1211  and  carbon  dioxide  systems 
with  a  design  concentration  of  4  percent 
or  greater  and  for  Halon  1301  systems 
with  a  design  concentration  of  10 
percent  or  greater.  The  pre-discharge 
employee  alarm  shall  provide 
employees  time  to  safely  exit  the 
discharge  area  prior  to  system 
discharge. 

(6) (i)  Where  egress  from  an  area 
cannot  be  accomplished  within  one 
minute,  the  employer  shall  not  use 
Halon  1301  in  concentrations  greater 
than  7  percent. 

(ii)  Where  egress  takes  greater  than  30 
seconds  but  less  than  one  minute,  the 
employer  shall  not  use  Halon  1301  in  a 
concentration  greater  than  10  percent. 

(iii)  Halon  1301  concentrations  greater 
than  10  percent  are  only  permitted  in 
areas  not  normally  occupied  by 
employees  provided  that  any  employee 
in  the  area  can  escape  within  30 
seconds.  The  employer  shall  assure  that 
no  unprotected  employees  enter  the  area 
during  agent  discharge. 

17.  Section  1910.163  is  revised  to  read 
as  follows: 

§  1910.163  Fixed  extinguishing  systems, 
water  spray  and  foam. 

(a)  Scope  and  application.  This 
section  applies  to  all  fixed  extinguishing 
systems,  using  water  or  foam  solution  as 
the  extinguishing  agent,  installed  to 
meet  a  particular  OSHA  standard. 

These  systems  shall  also  comply  with 

§  1910.160.  This  section  does  not  apply 
to  automatic  sprinkler  systems  which 
are  covered  under  §  1910.159. 

(b)  Specific  requirements.  (1)  The 
employer  shall  assure  that  foam  and 
water  spray  systems  are  designed  to  be 
effective  in  at  least  controlling  fire  in  the 
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protected  area  or  on  protected 
equipment. 

(2)  The  employer  shall  assure  that 
drainage  of  water  spray  systems  is 
directed  away  from  areas  where 
employees  are  working  and  that  no 
emergency  egress  is  permitted  through 
the  drainage  path. 

18.  The  existing  §  1910.164  has  been 
renumbered  to  §  1910.156  and  revised  as 
noted  in  item  No.  10.  A  new  §  1910.164  is 
added  to  read  as  follows: 

§  1 9 1 0. 1 64  Fire  detection  systems. 

(a)  Scope  and  application.  This 
section  applies  to  all  automatic  Hre 
detection  systems  installed  to  meet  the 
requirements  of  a  particular  OSHA 
standard. 

(b)  Installation  and  restoration.  (1) 

The  employer  shall  assure  that  all 
devices  and  equipment  constructed  and 
installed  to  comply  with  this  standard 
are  approved  for  the  purpose  for  which 
they  are  intended. 

(2)  The  employer  shall  restore  all  Hre 
detection  systems  and  components  to 
normal  operating  condition  as  promptly 
as  possible  after  each  test  or  alarm. 

Spare  detection  devices  and 
components  which  are  normally 
destroyed  in  the  process  of  detecting 
fires  shall  be  available  on  the  premises 
or  from  a  local  supplier  in  sufficient 
quantities  and  locations  for  prompt 
restoration  of  the'system. 

(c)  Maintenance  and  testing.  (1)  The 
employer  shall  maintain  all  systems  in 
an  operable  condition  except  during 
repairs  or  maintenance. 

(2)  The  employer  shall  assure  that  fire 
detectors  and  fire  detection  systems  are 
tested  and  adjusted  as  often  as  needed 
to  maintain  proper  reliability  and 
operating  condition  except  that  factory 
calibrated  detectors  need  not  be 
adjusted  after  installation. 

(3)  The  employer  shall  assure  that 
pneumatic  and  hydraulic  operated 
detection  systems  installed  after 
January  1, 1981,  are  equipped  with 
supervised  systems. 

(4)  The  employer  shall  assure  that  the 
servicing,  maintenance  and  testing  of 
fire  detection  systems,  including 
cleaning  and  necessary  sensitivity 
adjustments  are  performed  by  a  trained 
person  knowledgeable  in  the  operations 
and  functions  of  the  system. 

(5)  The  employer  shall  also  assure 
that  fire  detectors  that  need  to  be 
cleaned  of  dirt,  dust,  or  other 
particulates  in  order  to  be  fully 
operational  are  cleaned  at  regular 
periodic  intervals. 

(d)  Protection  of  fire  detectors.  (1)  The 
employer  shall  assure  that  fire  detection 
equipment  installed  outdoors  or  in  the 


presence  of  corrosive  atmospheres  be 
protected  ft-om  corrosion.  The  employer 
shall  provide  a  canopy,  hood,  or  other 
suitable  protection  for  detection 
equipment  requiring  protection  fi:om  the 
weather. 

(2)  The  employer  shall  locate  or 
otherwise  protect  detection  equipment 
so  that  it  is  protected  from  mechanical 
or  physical  impact  which  might  render  it 
inoperable. 

(3)  The  employer  shall  assure  that 
detectors  are  supported  independently 
of  their  attachment  to  wires  or  tubing. 

(e)  Response  time.  (1)  The  employer 
shall  assure  that  fire  detection  systems 
installed  for  the  piupose  of  actuating  fire 
extinguishment  or  suppression  systems 
shall  be  designed  to  operate  in  time  to 
control  or  extinguish  a  fire. 

(2)  The  employer  shall  assure  that  fire 
detection  systems  installed  for  the 
purpose  of  employee  alarm  and 
evacuation  be  designed  and  installed  to 
provide  a  warning  for  emergency  action 
and  safe  escape  of  employees. 

(3)  The  employer  shall  not  delay 
alarms  or  devices  initiated  by  fire 
detector  actuation  for  more  than  30 
seconds  unless  such  delay  is  necessary 
for  the  immediate  safety  of  employees. 
When  such  delay  is  necessary,  it  shall 
be  addressed  in  an  emergency  action 
plan  meeting  the  requirements  of 

§  1910.38. 

(f)  Number,  location  and  spacing  of 
detecting  devices.  The  employer  shall 
assure  that  the  number,  spacing  and 
location  of  fire  detectors  is  based  upon 
design  data  obtained  fi'om  field 
experience,  or  tests,  engineering 
surveys,  the  manufacturer’s 
recommendations,  or  a  recognized 
testing  laboratory  listing. 

19.  Section  1910.165  is  revised  to  read 
as  follows: 

§  1910.165  Employee  alarm  systems. 

(a)  Scope  and  application.  (1)  This 
section  applies  to  all  emergency 
employee  alarms  installed  to  meet  a 
particular  OSHA  standard.  This  section 
does  not  apply  to  those  discharge  or 
supervisory  alarms  required  on  various 
fixed  extinguishing  systems  or  to 
supervisory  alarms  on  fire  suppression, 
alarm  or  detection  systems  unless  they 
are  intended  to  be  employee  alarm 
systems. 

(2)  The  requirements  in  this  section 
that  pertain  to  maintenance,  testing  and 
inspection  shall  apply  to  all  local  fire 
alarm  signaling  systems  used  for 
alerting  employees  regardless  of  the 
other  functions  of  the  system. 

(3)  All  pre-discharge  employee  alarms 
installed  to  meet  a  particular  OSHA 
standard  shall  meet  the  requirements  of 


paragraphs  (b)(1)  through  (b)(4),  (c),  and 
(d)(1)  of  this  section. 

(b)  General  requirements.  (1)  The 
employee  alarm  system  shall  provide 
warning  for  necessary  emergency  action 
as  called  for  in  the  emergency  action 
plan,  or  for  reaction  time  for  safe  escape 
of  employees  fi'om  the  workplace  or  the 
immediate  work  area,  or  both. 

(2)  The  employee  alarm  shall  be 
capable  of  being  perceived  above 
ambient  noise  or  light  levels  by  all 
employees  in  the  afiected  portions  of  the 
workplace.  Tactile  devices  may  be  used 
to  alert  those  employees  who  would  not 
otherwise  be  able  to  recognize  the 
audibile  or  visual  alarm. 

(3)  The  employee  alarm  shall  be 
distinctive  and  recognizable  as  a  signal 
to  evacuate  the  work  area  or  to  perform 
actions  designated  under  the  emergency 
action  plan. 

(4)  The  employer  shall  explain  to  each 
employee  the  preferred  means  of 
reporting  emergencies,  such  as  manual 
pull  box  alarms,  public  address  systems, 
radio  or  telephones.  The  employer  shall 
post  emergency  telephone  munbers  near 
telephones,  or  employee  notice  boards, 
and  other  conspicuous  locations  when 
telephones  serve  as  a  means  of  reporting 
emergencies.  Where  a  communication 
system  also  serves  as  the  employee 
alarm  system,  all  emergency  messages 
shall  have  priority  over  all  non¬ 
emergency  messages. 

(5)  The  employer  shall  establish 
procedures  for  sounding  emergency 
alarms  in  the  workplace.  For  those 
employers  with  10  or  fewer  employees 
in  a  particular  workplace,  direct  voice 
communication  is  an  acceptable 
procedure  for  soimding  the  alarm 
provided  all  employees  can  hear  the 
alarm.  Such  workplaces  need  not  have  a 
back-up  system. 

(c)  Installation  and  restoration.  (1) 

The  employer  shall  assure  that  all 
devices,  components,  combinations  of 
devices  or  systems  constructed  and 
installed  to  comply  with  this  standard 
are  approved.  Steam  whistles,  air  horns, 
strobe  lights  or  similar  lighting  devices, 
or  tactile  devices  meeting  the 
requirements  of  this  section  are 
considered  to  meet  this  requirement  for 
approval. 

(2)  The  employer  shall  assure  that  all 
employee  alarm  systems  are  restored  to 
normal  operating  condition  as  promptly 
as  possible  after  each  test  or  alarm. 
Spare  alarm  devices  and  components 
subject  to  wear  or  destruction  shall  be 
available  in  sufficient  quantities  and 
locations  for  prompt  restoration  of  the 
system. 

(d)  Maintenance  and  testing.  (1)  The 
employer  shall  assure  that  all  employee 
alarm  systems  are  maintained  in 
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operating  condition  except  when 
undergoing  repairs  or  maintenance. 

(2)  The  employer  shall  assure  that  a 
test  of  the  reliability  and  adequacy  of 
non-supervised  employee  alarm  systems 
is  made  every  two  months.  A  different 
actuation  device  shall  be  used  in  each 
test  of  a  multi-actuation  device  system 
so  that  no  individual  device  is  used  for 
two  consecutive  tests. 

(3)  The  employer  shall  maintain  or 
replace  power  supplies  as  often  as  is 
necessary  to  assure  a  fully  operational 
condition.  Back-up.means  of  alarm,  such 
as  employee  ruimers  or  telephones,  shall 
be  provided  when  systems  are  out  of 
service. 

(4)  The  employer  shall  assure  that 
employee  alarm  circuitry  installed  after 
January  1, 1981,  which  is  capable  of 
being  supervised  is  supervised  and  that 
it  will  provide  positive  notification  to 
assigned  personnel  whenever  a 
deficiency  exists  in  the  system.  The 
employer  shall  assure  that  all 
supervised  employee  alarm  systems  are 
tested  at  least  annually  for  reliability 
and  adequacy. 

(5)  The  employer  shall  assure  that  the 
servicing,  maintenance  and  testing  of 
employee  alarms  are  done  by  persons 
trained  in  the  designed  operation  and 
functions  necessary  for  reliable  and  safe 
operation  of  the  system. 

(e)  Manual  operation.  The  employer 
shall  assure  that  manually  operated 
actuation  devices  for  use  in  conjunction 
with  employee  alarms  are  unobstructed, 
conspicuous  and  readily  accessible. 

§  1910.165a  [Revoked] 

§  1910.165b  [Revoked] 

20.  The  existing  §  §  1910.165a  and 
1910.165b  are  revoked. 

21.  29  CFR  Part  1910  is  revised  by 
adding  the  following  appendices  after 
the  appropriate  subparts.  • 

Appendix  to  Subpart  E 
Means  of  Egress 

This  appendix  serves  as  a  nonmandatory 
guideline  to  assist  employers  in  complying 
with  the  appropriate  requirements  of  Subpart 
E. 

§  1910.38  Employee  emergency  plans. 

1.  Emergency  action  plan  elements.  The 
emergency  acbon  plan  should  address 
emergencies  that  the  employer  may 
reasonably  expect  in  the  workplace. 
Examples  are:  fire;  toxic  chemical  releases; 
hurricanes;  tornadoes;  blizzards;  floods;  and 
others.  The  elements  of  the  emergency  action 
plan  presented  in  paragraph  1910.38(a)(2)  can 
be  supplemented  by  the  following  to  more 
effectively  achieve  employee  safety  and 
health  in  an  emergency.  The  employer  should 
list  in  detail  the  procedures  to  be  taken  by 
those  employees  who  have  been  selected  to 
remain  behind  to  care  for  essential  plant 


operations  imtil  their  evacuation  becomes 
absolutely  necessary.  Essential  plant 
operations  may  include  the  monitoring  of 
plant  power  supplies,  water  supplies,  and 
other  essential  services  which  cannot  be  shut 
down  for  every  emergency  alarm.  Essential 
plant  operations  may  also  include  chemical 
or  manufacturing  processes  which  must  be 
shut  down  in  stages  or  steps  where  certain 
employees  must  be  present  to  assure  that 
safe  shut  down  procedures  are  completed. 

The  use  of  floor  plans  or  workplace  maps 
which  clearly  show  the  emergency  escape 
routes  should  be  included  in  the  emergency 
action  plan.  Color  coding  will  aid  employees 
in  determining  their  route  assignments. 

The  employer  should  also  develop  and 
explain  in  detail  what  rescue  and  medical 
first  aid  duties  are  to  be  performed  and  by 
whom.  All  employees  are  to  be  told  what 
actions  they  are  to  take  in  these  emergency 
situations  that  the  employer  anticipates  may 
occur  in  the  workplace. 

2.  Emergency  evacuation.  At  the  time  of  an 
emergency,  employees  should  know  what 
type  of  evacuation  is  necessary  and  what 
their  role  is  in  carrying  out  the  plan.  In  some 
cases  where  the  emergency  is  very  grave, 
total  and  immediate  evacuation  of  all 
employees  is  necessary.  In  other 
emergencies,  a  partial  evacuation  of 
nonessential  employees  with  a  delayed 
evacuation  of  others  may  be  necessary  for 
continued  plant  operation.  In  some  cases, 
only  those  employees  in  the  immediate  area 
of  the  fire  may  be  expected  to  evacuate  or 
move  to  a  safe  area  such  as  when  a  local 
application  fire  suppression  system  discharge 
employee  alarm  is  sounded.  Employees  must 
be  sure  that  they  know  what  is  expected  of 
them  in  all  such  emergency  possibilities 
which  have  been  planned  in  order  to  provide 
assurance  of  their  safety  from  fire  or  other 
emergency. 

The  designation  of  refuge  or  safe  areas  for 
evacuation  should  be  determined  and 
identified  in  the  plan.  In  a  building  divided 
into  fire  zones  by  fire  walls,  the  refuge  area 
may  still  be  within  the  same  building  but  in  a 
different  zone  frmn  where  the  emergency 
occurs. 

Exterior  refuge  or  safe  areas  may  include 
parking  lots,  open  fields  or  streets  which  are 
located  away  from  the  site  of  the  emergency 
and  which  provide  sufficient  space  to 
accommodate  the  employees.  Employees 
should  be  instructed  to  move  away  from  the 
exit  discharge  doors  of  the  building,  and  to 
avoid  congregating  close  to  the  building 
where  they  may  hamper  emergency 
operations. 

3.  Emergency  action  plan  training.  The 
employer  should  assure  that  an  adequate 
number  of  employees  are  available  at  all 
times  during  working  hours  to  act  as 
evacuation  wardens  so  that  employees  can 
be  swiftly  moved  from  the  danger  location  to 
the  safe  areas.  Generally,  one  warden  for 
each  twenty  employees  in  the  workplace, 
should  be  able  to  provide  adequate  guidance 
and  instruction  at  the  time  of  a  frre 
emergency.  The  employees  selected  or  who 
volunteer  to  serve  as  wardens  should  be 
trained  in  the  complete  workplace  layout  and 
the  various  alternative  escape  routes  from  the 
workplace.  All  wardens  and  fellow 


employees  should  be  made  aware  of 
handicapped  employees  who  may  need  extra 
assistance,  such  as  using  the  buddy  system, 
and  of  hazardous  areas  to  be  avoided  during 
emergencies.  Before  leaving,  wardens  should 
check  rooms  and  other  enclosed  spaces  in  the 
workplace  for  employees  who  may  be 
trapped  or  otherwise  unable  to  evacuate  the 
area. 

After  the  desired  degree  of  evacuation  is 
completed,  the  wardens  should  be  able  to 
account  for  or  otherwise  verify  that  all 
employees  are  in  the  safe  areas. 

In  buildings  with  several  places  of 
employment,  employers  are  encouraged  to 
coordinate  their  plans  with  the  other 
employers  in  the  building.  A  building-wide  or 
standardized  plan  for  the  whole  building  is 
acceptable  provided  that  the  employers 
inform  their  respective  employees  of  their 
duties  and  responsibilities  under  the  plan. 

The  standardized  plan  need  not  be  kept  by 
each  employer  in  the  multi-employer  building, 
provided  there  is  an  accessible  location 
within  the  building  where  the  plan  can  be 
reviewed  by  affected  employees.  When 
multi-employer  building-wide  plans  are  not 
feasible,  employers  should  coordinate  their 
plans  with  the  other  employers  within  the 
building  to  assure  that  conflicts  and 
confusion  are  avoided  during  times  of 
emergencies.  In  multi-story  buildings  where 
more  than  one  employer  is  on  a  single  floor,  it 
is  essential  that  these  employers  coordinate 
their  plans  with  each  other  to  avoid  conflicts 
and  confusion. 

4.  Fire  prevention  housekeeping.  The 
standard  calls  for  the  control  of 
accumulations  of  flammable  and  combustible 
waste  materials. 

It  is  the  intent  of  this  standard  to  assure 
that  hazardous  accumulations  of  combustible 
waste  materials  are  controlled  so  that  a  fast 
developing  fire,  rapid  spread  of  toxic  smoke, 
or  an  explosion  will  not  occur.  This  does  not 
necessarily  mean  that  each  room  has  to  be 
swept  each  day.  Employers  and  employees 
should  be  aware  of  the  hazardous  properties 
of  materials  in  their  workplaces,  and  Uie 
degree  of  hazard  each  poses.  Certainly  oil 
soaked  rags  have  to  be  treated  differently 
than  general  paper  trash  in  office  areas. 
However,  large  accumulations  of  waste  paper 
or  corrugated  boxes,  etc.,  can  pose  a 
significant  fire  hazard.  Accumulations  of 
materials  which  can  cause  large  fires  or 
generate  dense  smoke  that  are  easily  ignited 
or  may  start  from  spontaneous  combustion, 
are  the  types  of  materials  with  which  this 
standard  is  concerned.  Such  combustible 
materials  may  be  easily  ignited  by  matches, 
welder’s  sparks,  cigarettes  and  similar  low 
level  energy  ignition  sources. 

5.  Maintenance  of  equipment  under  the  fire 
prevention  plan.  Certain  equipment  is  often 
installed  in  workplaces  to  control  heat 
sources  or  to  detect  fuel  leaks.  An  example  is 
a  temperature  limit  switch  often  found  on 
deep-fat  food  fryers  found  in  restaurants. 
There  may  be  similar  switches  for  high 
temperature  dip  tanks,  or  flame  failure  and 
flashback  arrester  devices  on  furnaces  and 
similar  heat  producing  equipment.  If  these 
devices  are  not  properly  maintained  or  if  they 
become  inoperative,  a  defrnite  fire  hazard 
exists.  Again  employees  and  supervisors 
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should  be  aware  of  the  specific  type  of 
control  devices  on  equipment  involved  with 
combustible  materials  in  the  workplace  and 
should  make  sure,  through  periodic 
inspection  or  testing,  that  these  controls  are 
operable.  Manufacturers*  recommendations 
should  be  followed  to  assure  proper 
maintenance  procedures. 

The  following  appendices  to  Subpart  L, 
except  Appendix  E,  serve  as  nonmandatory 
guidelines  to  assist  employers  in  complying 
with  the  appropriate  requirements  of  Subpart 
L. 

Appendix  A  to  Subpart  L 
Fire  Protection 

§  1910.156  Fire  brigades. 

1.  Scope.  This  section  does  not  require  an 
employer  to  organize  a  fire  brigade.  However, 
if  an  employer  does  decide  to  organize  a  bre 
brigade,  the  requirements  of  this  section 
apply. 

2.  Pre-fire  planning.  It  is  suggested  that  pre- 
fire  planning  be  conducted  by  the  local  fire 
department  and/or  the  workplace  fire 
brigade  in  order  for  them  to  be  familiar  with 
the  workplace  and  process  hazards. 
Involvement  with  the  local  fire  department  or 
fire  prevention  bureau  is  encouraged  to 
facilitate  coordination  and  cooperation 
between  members  of  the  fire  brigade  and 
those  who  might  be  called  upon  for 
assistance  during  a  fire  emergency. 

3.  Organizational  statement.  In  addition  to 
the  information  required  in  the  organizational 
statement,  paragraph  1910.156(b](l),  it  is 
suggested  that  the  organizational  statement 
also  contain  the  following  information:  a 
description  of  the  duties  that  the  Hre  brigade 
members  are  expected  to  perform;  the  line 
authority  of  each  Hre  brigade  officer,  the 
number  of  the  fire  brigade  offcers  and 
number  of  training  instructors;  and  a  list  and 
description  of  the  types  of  awards  or 
recognition  that  brigade  members  may  be 
eligible  to  receive. 

4.  Physical  capability.  The  physical 
capability  requirement  applies  only  to  those 
fire  brigade  members  who  perform  interior 
structural  fire  fighting.  Employees  who 
cannot  meet  the  physical  capability 
requirement  may  still  be  members  of  the  fire 
brigade  as  long  as  such  employees  do  not 
perform  interior  structural  hre  fighting.  It  is 
suggested  that  fire  brigade  members  who  are 
unable  to  perform  interior  structural  fire 
fighting  be  assigned  less  stressful  and 
physically  demanding  fire  brigade  duties,  e.g., 
certain  types  of  training,  recordkeeping,  fire 
prevention  inspection  and  maintenance,  and 
fire  pump  operations. 

Physically  capable  can  be  defined  as  being 
able  to  perform  those  duties  specified  in  the 
training  requirements  of  section  1910.156(c). 
Physically  capable  can  also  be  determined  by 
physical  performance  tests  or  by  a  physical 
examination  when  the  examining  physician  is 
aware  of  the  duties  that  the  fire  brigade 
member  is  expected  to  perform. 

It  is  also  recommended  that  fire  brigade 
members  participate  in  a  physical  fitness 
program.  There  are  many  benefits  which  can 
be  attributed  to  being  physically  fit.  It  is 
believed  that  physical  fitness  may  help  to 
reduce  the  number  of  sprain  and  strain 


injuries  as  well  as  contributing  to  the 
improvement  of  the  cardiovascular  system. 

5.  Training  and  education.  The  paragraph 
on  training  and  education  does  not  contain 
specific  training  and  education  requirements 
because  the  type,  amount,  and  frequency  of 
training  and  education  will  be  as  varied  as 
are  the  purposes  for  which  fire  brigades  are 
organized.  However,  the  paragraph  does 
require  that  training  and  education  be 
commensurate  with  those  functions  that  the 
fire  brigade  is  expected  to  perform;  i.e.,  those 
functions  specified  in  the  organizational 
statement.  Such  a  performance  requirement 
provides  the  necessary  flexibility  to  design  a 
training  program  which  meets  the  needs  of 
individual  fire  brigades. 

At  a  minimum,  hands-on  training  is 
required  to  be  conducted  annually  for  all  fire 
brigade  members.  However,  for  those  fire 
brigade  members  who  are  expected  to 
perform  interior  structural  fire  fighting,  some 
type  of  training  or  education  session  must  be 
provided  at  least  quarterly. 

In  addition  to  the  required  hands-on 
training,  it  is  strongly  reconunended  that  fire 
brigade  members  receive  other  types  of 
training  and  education  such  as:  classroom 
instruction,  review  of  emergency  action 
procedures,  pre-fire  planning,  review  of 
special  hazards  in  the  workplace,  and 
practice  in  the  use  of  self-contained  breathing 
apparatus. 

It  is  not  necessary  for  the  employer  to 
duplicate  the  same  training  or  education  that 
a  fire  brigade  member  receives  as  a  member 
of  a  community  volunteer  fire  department, 
rescue  squad,  or  similar  organization. 
However,  such  training  or  education  must 
have  been  provided  to  the  fire  brigade 
member  within  the  past  year  and  it  must  be 
documented  that  the  fire  brigade  member  has 
received  the  training  or  education.  For 
example:  there  is  no  need  for  a  fire  brigade 
member  to  receive  another  training  class  in 
the  use  of  positive-pressure  self-contained 
breathing  apparatus  if  the  fire  brigade 
member  has  recently  completed  such  training 
as  a  member  of  a  community  fire  department. 
Instead,  the  fire  brigade  member  should 
receive  training  or  education  covering  other 
important  equipment  or  duties  of  the  fire 
brigade  as  they  relate  to  the  workplace 
hazards,  facilities  and  processes. 

It  is  generally  recognized  that  the 
effectiveness  of  fire  brigade  training  and 
education  depends  upon  the  expertise  of 
those  providing  the  training  and  education  as 
well  as  the  motivation  of  the  fire  brigade 
members.  Fire  brigade  training  instructors 
must  receive  a  higher  level  of  training  and 
education  than  the  fire  brigade  members  they 
will  be  teaching.  This  includes  being  more 
knowledgeable  about  the  functions  to  be 
performed  by  the  fire  brigade  and  the 
hazards  involved.  The  instructors  should  be 
qualified  to  train  fire  brigade  members  and 
demonstrate  skills  in  communication, 
methods  of  teaching,  and  motivation.  It  is 
important  for  instructors  and  fire  brigade 
members  alike  to  be  motivated  toward  the 
goals  of  the  fire  brigade  and  be  aware  of  the 
importance  of  the  service  that  they  are 
providing  for  the  protection  of  other 
employees  and  the  workplace. 

It  is  suggested  that  publications  from  the 
International  Fire  Service  Training 


Association,  the  National  Fire  Protection 
Association  (NFPA-1041),  the  International 
Society  of  Fire  Service  Instructors  and  other 
fire  training  sources  be  consulted  for 
recommended  qualifications  of  fire  brigade 
training  instructors. 

In  order  to  be  efrective,  fire  brigades  must 
have  competent  leadership  and  supervision. 

It  is  important  for  those  who  supervise  the 
fire  brigade  during  emergency  situations,  e.g., 
fire  brigade  chiefs,  leaders,  etc.,  to  receive  the 
necessary  training  and  education  for 
supervising  fire  brigade  activities  during 
these  hazardous  and  stressful  situations. 

These  fire  brigade  members  with  leadership 
responsibilities  should  demonstrate  skills  in 
strategy  and  tactics,  fire  suppression  and 
prevention  techniques,  leadership  principles, 
pre-fire  planning,  and  safety  practices.  It  is 
again  suggested  that  fire  service  training 
sources  be  consulted  for  determining  the 
kinds  of  training  and  education  which  are 
necessary  for  those  with  fire  brigade 
leadership  responsibilities. 

It  is  further  suggested  that  fire  brigade 
leaders  and  fire  brigade  instructors  receive 
more  formalized  training  and  education  on  a 
continuing  basis  by  attending  classes 
provided  %  such  training  sources  as 
imiversities  and  university  fii^  extension 
services. 

The  following  reconunendations  should  not 
be  considered  to  be  all  of  the  necessary 
elements  of  a  complete  comprehensive 
training  program,  but  the  information  may  be 
helpful  as  a  guide  in  developing  a  fire  brigade 
training  program. 

All  fire  brigade  members  should  be  familiar 
with  exit  facilities  and  their  location, 
emergency  escape  routes  for  handicapped 
workers,  and  the  workplace  "emergency 
action  plan.” 

In  addition,  fire  brigade  members  who  are 
expected  to  control  and  extinguish  fires  in  the 
incipient  stage  should,  at  a  minimum,  be 
trained  in  the  use  of  fire  extinguishers, 
standpipes,  and  other  fire  equipment  they  are 
assigned  to  use.  They  should  also  be  aware 
of  first  aid  medical  procedures  and 
procedures  for  dealing  with  special  hazards 
to  which  they  may  be  exposed.  Training  and 
education  should  include  both  classi^om 
instruction  and  actual  operation  of  the 
equipment  under  simulated  emergency 
conditions.  Hands-on  type  training  must  be 
conducted  at  least  annually  but  some 
functions  should  be  reviewed  more  often. 

In  addition  to  the  above  training,  fire 
brigade  members  who  are  expected  to 
perform  emergency  rescue  and  interior 
structural  fire  fighting  should,  at  a  minimum, 
be  familiar  with  the  proper  techniques  in 
rescue  and  fire  suppression  procedures. 
Training  and  education  should  include  fire 
protection  courses,  classroom  training, 
simulated  fire  situations  including  “wet 
drills"  and,  when  feasible,  extinguishment  of 
actual  mock  fires.  Frequency  of  training  or 
education  must  be  at  least  quarterly,  but 
some  drills  or  classroom  training  should  be 
conducted  as  often  as  monthly  or  even 
weekly  to  maintain  the  proficiency  of  fire 
brigade  members. 

There  are  many  excellent  sources  of 
training  and  education  that  the  employer  may 
want  to  use  in  developing  a  training  program 
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for  the  workplace  Hre  brigade.  These  sources 
include  publications,  seminars,  and  courses 
offered  by  universities. 

There  are  also  excellent  fire  school  courses 
by  such  facilities  as  Texas  A  and  M 
University,  Delaware  State  Fire  School, 

Lamar  University,  and  Reno  Fire  School,  that 
deal  with  those  unique  hazards  which  may  be 
encountered  by  fire  brigades  in  the  oil  and 
chemical  industry.  These  schools,  and  others, 
also  offer  excellent  training  courses  which 
would  be  benehcial  to  fire  brigades  in  other 
types  of  industries.  These  courses  should  be  a 
continuing  part  of  the  training  program,  and 
employers  are  strongly  encouraged  to  take 
advantage  of  these  excellent  resomces. 

It  is  also  important  that  fire  brigade 
members  be  informed  about  special  hazards 
to  which  they  may  be  exposed  during  Hre  and 
other  emergencies.  Such  hazards  as  storage 
and  use  areas  of  flammable  liquids  and 
gases,  toxic  chemicals,  water-reactive 
substances,  etc.,  can  pose  difficult  problems. 
There  must  be  written  procedures  developed 
that  describe  the  actions  to  be  taken  in 
situations  involving  special  hazards.  Fire 
brigade  members  must  be  trained  in  handling 
these  special  hazards  as  well  as  keeping 
abreast  of  any  changes  that  occur  in  relation 
to  these  special  hazards. 

6.  Fire  fighting  equipment.  It  is  important 
that  fire  fitting  equipment  that  is  in 
damaged  or  unserviceable  condition  be 
removed  from  service  and  replaced.  This  will 
prevent  fire  brigade  members  from  using 
unsafe  equipment  by  mistake. 

Fire  fighting  equipment,  except  portable 
fire  extinguishers  and  respirators,  must  be 
inspected  at  least  annually.  Portable  fire 
extinguishers  and  respirators  are  required  to 
be  inspected  at  least  monthly. 

7.  Protective  clothing.  (A)  General. 
Paragraph  (e)  of  §  1910.156  does  not  require 
all  fire  brigade  members  to  wear  protective 
clothing.  It  is  not  the  intention  of  these 
standards  to  require  employers  to  provide  a 
full  ensemble  of  protective  clothing  for  every 
fire  brigade  member  without  consideration 
given  to  the  types  of  hazardous  environments 
to  which  the  hre  brigade  member  might  be 
exposed.  It  is  the  intention  of  these  standards 
to  require  adequate  protection  for  those  Hre 
brigade  members  who  might  be  exposed  to 
fires  in  an  advanced  stage,  smoke,  toxic 
gases,  and  high  temperatures.  Therefore,  the 
protective  clothing  requirements  only  apply 
to  those  fire  brigade  members  who  perform 
interior  structural  fire  Hghting  operations. 

Additionally,  the  protective  clothing 
requirements  do  not  apply  to  the  protective 
clothing  worn  during  outside  fire  fighting 
operations  (brush  and  forest  fires,  crash  crew 
operations]  or  other  special  fire  fighting 
activities.  It  is  important  that  the  protective 
clothing  to  be  worn  during  these  types  of  fire 
fighting  operations  reflect  the  hazards  which 
are  expected  to  be  encountered  by  fire 
brigade  members. 

(B)  Foot  and  leg  protection.  Section 
1910.156  permits  an  option  to  achieve  foot 
and  leg  protection. 

The  section  recognizes  the  interdependence 
of  protective  clothing  to  cover  one  or  more 
parts  of  the  body.  Therefore,  an  option  is 
given  so  that  fire  brigade  members  may  meet 
the  foot  and  leg  requirements  by  either 


wearing  long  Hre-resistive  coats  in 
combination  with  fully  extended  boots,  or  by 
wearing  shorter  Bre-resistive  costs  in 
combination  with  protective  trousers  and 
protective  shoes  or  shorter  boots. 

(C)  Body  protection.  Paragraph  (e)(3}  of 

§  1910.156  provides  an  option  for  fire  brigade 
members  to  achieve  body  protection.  Fire 
brigade  members  may  wear  a  fire-resistive 
coat  in  combination  with  fully  extended 
boots,  or  they  may  wear  a  fire-resistive  coat 
in  combination  with  protective  trousers. 

Fire-resistive  coats  and  protective  trousers 
meeting  all  of  the  requirements  contained  in 
NFPA 1971-1975  “Protective  Clothing  for 
Structural  Fire  Fighters,"  are  acceptable  as 
meeting  the  requirements  of  this  standard. 

The  lining  is  required  to  be  permanently 
attached  to  the  outer  shell.  However,  it  is 
permissible  to  attach  the  lining  to  the  outer 
shell  material  by  stitching  in  one  area  such  as 
at  the  neck.  Fastener  tape  or  snap  fasteners 
may  be  used  to  secure  the  rest  of  the  lining  to 
the  outer  shell  to  facilitate  cleaning. 

Reference  to  permanent  lining  does  not  refer 
to  a  winter  liner  which  is  a  detachable  extra 
lining  used  to  give  added  protection  to  the 
wearer  against  the  effects  of  cold  weather 
and  wind. 

(D)  Hand  protection.  The  requirements  of 
the  paragraph  on  hand  protection  may  be  met 
by  protective  gloves  or  a  glove  system.  A 
glove  system  consists  of  a  combination  of 
different  gloves.  The  usual  components  of  a 
glove  system  consist  of  a  pair  of  gloves, 
which  provide  thermal  insulation  to  the 
hands,  worn  in  combination  with  a  second 
pair  of  gloves  which  provide  protection 
against  flame,  cut,  and  puncture. 

It  is  suggested  that  protective  gloves 
provide  dexterity  and  a  sense  of  feel  for 
objects.  Criteria  and  test  methods  for 
dexterity  are  contained  in  the  NIOSH 
publications,  “The  Development  of  Criteria 
for  Firefighters'  Gloves:  Vol.  I:  Glove 
Requirements”  and  “Vol.  II:  Glove  Criteria 
and  Test  Methods."  These  NIOSH 
publications  also  contain  a  permissible 
modified  version  of  Federal  Test  Method  191, 
Method  5903,  (paragraph  (3)  of  Appendix  E] 
for  flame  resistance  when  gloves,  rather  than 
glove  material,  are  tested  for  flame 
resistance. 

(E)  Head,  eye,  and  face  protectian.  Head 
protective  devices  which  meet  the 
requirements  contained  in  NFPA  No.  1972  are 
acceptable  as  meeting  the  requirements  of 
this  standard  for  head  protection. 

Head  protective  devices  are  required  to  be 
provided  with  ear  flaps  so  that  the  ear  flaps 
will  be  available  if  needed.  It  is 
recommended  that  ear  protection  always  be 
used  while  fighting  interior  structural  fires. 

Many  head  protective  devices  are  equipped 
with  face  shields  to  protect  the  eyes  and  face. 
These  face  shields  are  permissible  as  meeting 
the  eye  and  face  protection  requirements  of 
this  paragraph  as  long  as  such  face  shields 
meet  the  requirements  of  §  1910.133  of  the 
General  Industry  Standards. 

Additionally,  full  facepieces,  helmets  or 
hoods  of  approved  breathing  apparatus 
which  meet  the  requirements  of  §  1910.134 
and  paragraph  (f)  of  §  1910.156  are  also 
acceptable  as  meeting  the  eye  and  face 
protection  requirements. 


It  is  recommended  that  a  flame  resistant 
protective  head  covering  such  as  a  hood  or 
snood,  which  will  not  adversely  affect  the 
seal  of  a  respirator  facepiece,  be  worn  during 
interior  structural  Hre  fighting  operations  to 
protect  the  sides  of  the  face  and  hair. 

8.  Respiratory  protective  devices. 
Respiratory  protection  is  required  to  be  worn 
by  fire  brigade  members  while  working  inside 
buildings  or  confined  spaces  where  toxic 
products  of  combustion  or  an  oxygen 
deficiency  is  likely  to  be  present;  respirators 
are  also  to  be  worn  during  emergency 
situations  involving  toxic  substances.  When 
fire  brigade  members  respond  to  emergency 
situations,  they  may  be  exposed  to  unlmown 
contaminants  in  unknown  concentrations. 
Therefore,  it  is  imperative  that  fire  brigade 
members  wear  proper  respiratory  protective 
devices  during  these  situations.  Additionally, 
there  are  many  instances  where  toxic 
products  of  combustion  are  still  present 
during  mop-up  and  overhaul  operations. 
Therefore,  fire  brigade  members  should 
continue  to  wear  respirators  during  these 
types  of  operations. 

Self-contained  breathing  apparatus  are  not 
required  to  be  equipped  with  either  a  buddy¬ 
breathing  device  or  a  quick-disconnect  valve. 
However,  these  accessories  may  be  very 
useful  and  are  acceptable  as  long  as  such 
accessories  do  not  cause  damage  to  the 
apparatus,  restrict  the  air  flow  of  the 
apparatus,  or  obstruct  the  normal  operation 
of  the  apparatus. 

Buddy-breathing  devices  are  useful  for 
emergency  situations  where  a  victim  or 
another  fire  brigade  member  can  share  the 
same  air  supply  with  the  wearer  of  the 
apparatus  for  emergency  escape  purposes. 

'The  employer  is  encouraged  to  provide  fire 
brigade  members  with  an  alternative  means 
of  respiratory  protection  to  be  used  only  for 
emergency  escape  purposes  if  the  self- 
contained  breathing  apparatus  becomes 
inoperative.  Such  alternative  means  of 
respiratory  protection  may  be  either  a  buddy¬ 
breathing  device  or  an  escape  self-contained 
breathing  apparatus  (ESCBA).  The  ESCBA  is 
a  short-duration  respiratory  protective  device 
which  is  approved  for  only  emergency  escape 
purposes.  It  is  suggested  that  if  ESCBA  units 
are  used,  that  they  be  of  at  least  5  minutes 
service  life. 

Quick-disconnect  valves  are  devices  which 
start  the  flow  of  air  by  insertion  of  the  hose 
(which  leads  to  the  facepiece)  into  the 
regulator  of  self-contained  breathing 
apparatus,  and  stop  the  flow  of  air  by 
disconnecting  the  hose  from  the  regulator. 
These  devices  are  particularly  useful  for 
those  positive-pressure  self-contained 
breathing  apparatus  which  do  not  have  the 
capability  of  being  switched  from  the  demand 
to  the  positive-pressure  mode. 

The  use  of  a  self-contained  breathing 
apparatus  where  the  apparatus  can  be 
switched  from  a  demand  to  a  positive- 
pressure  mode  is  acceptable  as  long  as  the 
apparatus  is  in  the  positive-pressure  mode 
when  performing  interior  structural  fire 
fighting  operations.  Also  acceptable  are 
approved  respiratory  protective  devices 
which  have  been  converted  to  the  positive- 
pressure  type  when  such  modification  is 
accomplished  by  trained  and  experienced 
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persons  using  kits  or  parts  approved  by 
NIOSH  and  provided  by  the  manufacturer 
and  by  following  the  manufacturer's 
instructions. 

There  are  situations  which  require  the  use 
of  respirators  which  have  a  duration  of  2 
hours  or  more.  Presently,  there  are  no 
approved  positive-pressure  apparatus  with  a 
rated  service  life  of  more  than  2  hours. 
Consequently,  negative-pressure  self- 
contained  breathing  apparatus  with  a  rated 
service  life  of  more  than  2  hours  and  which 
have  a  minimum  protection  factor  of  5,000  as 
determined  by  an  acceptable  quantitative  fit 
test  performed  on  each  individual,  will  be 
acceptable  for  use  during  situations  which 
require  long  duration  apparatus.  Long 
duration  apparatus  may  be  needed  in  such 
instances  as  working  in  tunnels,  subway 
systems,  etc.  Such  negative-pressure 
breathing  apparatus  will  continue  to  be 
acceptable  for  a  maximum  of  18  months  after 
a  positive-pressure  apparatus  with  the  same 
or  longer  rated  service  life  of  more  than  2 
hours  is  certified  by  NIOSH/MSHA.  After 
this  18  month  phase-in  period,  all  self- 
contained  breathing  apparatus  used  for  these 
long  duration  situations  will  have  to  be  of  the 
positive-pressure  type. 

Protection  factor  (sometimes  called  5t 
factor)  is  dehned  as  the  ratio  of  the 
contaminant  concentrations  outside  of  the 
respirator  to  the  contaminant  concentrations 
inside  the  facepiece  of  the  respirator. 

Concentration  outside  respirator 

PF=  - 

Concentration  inside  facepiece 

Protection  factors  are  determined  by 
quantitative  fit  tests.  An  acceptable 
quantitative  fit  test  should  include  the 
following  elements: 

1.  A  fire  brigade  member  who  is  physically 
and  medically  capable  of  wearing  respirators, 
and  who  is  trained  in  the  use  of  respirators, 
dons  a  self-contained  breathing  apparatus 
equipped  with  a  device  that  wrill  monitor  the 
concentration  of  a  contaminant  inside  the 
facepiece. 

2.  The  fire  brigade  member  then  performs  a 
qualitative  fit  test  to  assure  the  best  face  to 
facepiece  seal  as  possible.  A  qualitative  fit 
test  can  consist  of  a  negative-pressure  test, 
positive-pressure  test,  isoamyl  acetate  vapor 
(banana  oil]  test,  or  an  irritant  smoke  test. 

For  more  details  on  respirator  fitting  see  the 
NIOSH  booklet  entitled  "A  Guide  to 
Industrial  Respiratory  Protection"  June,  1976, 
and  HEW  publication  No.  (NIOSH)  76-189. 

3.  The  wearer  should  then  perform  physical 
activity  which  reflects  the  level  of  work 
activity  which  would  be  expected  during  fire 
fighting  activities.  The  physical  activity 
should  include  simulated  fire-groimd  work 
activity  or  physical  exercise  such  as  running- 
in-place,  a  step  test,  etc. 

4.  Without  readjusting  the  apparatus,  the 
wearer  is  placed  in  a  test  atmosphere 
containing  a  non-toxic  contaminant  with  a 
known,  constant,  concentration. 

The  protection  factor  is  then  determined  by 
dividing  the  known  concentration  of  the 
contaminant  in  the  test  atmosphere  by  the 
concentration  of  the  contaminant  inside  the 
facepiece  when  the  following  exercises  are 
performed: 


(a)  Normal  breathing  with  head  motionless 
for  one  minute; 

(b)  Deep  breathing  with  head  motionless 
for  30  seconds; 

(c)  Turning  head  slowly  fixtm  side  to  side 
while  breathing  normally,  pausing  for  at  least 
two  breaths  before  changing  direction. 
Continue  for  at  least  one  minute; 

(d)  Moving  head  slowly  up  and  down  while 
breathing  normally,  pausing  for  at  least  two 
breaths  before  changing  direction.  Continue 
for  at  least  two  minutes; 

(e)  Reading  from  a  prepared  text,  slowly 
and  clearly,  and  loudly  enough  to  be  heard 
and  imderstood.  Continue  for  one  minute; 
and 

(f)  Normal  breathing  with  head  motionless 
for  at  least  one  minute. 

The  protection  factor  which  is  determined 
must  be  at  least  5,000.  The  quantitative  fit 
test  should  be  conducted  at  least  three  times. 

It  is  acceptable  to  conduct  all  three  tests  on 
the  same  day.  However,  there  should  be  at 
least  one  hour  between  tests  to  reflect  the 
protection  afforded  by  the  apparatus  during 
different  times  of  the  day. 

The  above  elements  are  not  meant  to  be  a 
comprehensive,  technical  description  of  a 
quantitative  fit  test  protocol.  However, 
quantitative  fit  test  procedures  which  include 
these  elements  are  acceptable  for 
determining  protection  factors.  Procedures  for 
a  quantitative  fit  test  are  required  to  be 
available  for  inspection  by  the  Assistant 
Secretary  or  authorized  representative. 

Organizations  such  as  Los  Alamos 
Scientific  Laboratory,  Lawrence  Livermore 
Laboratory,  NIOSH,  and  American  National 
Standards  Institute  (ANSI)  are  excellent 
sources  for  additional  information  concerning 
qualitative  and  quantitative  fit  testing. 

§  1910.157  Portable  fire  extinguishers. 

1.  Scope  and  application.  The  scope  and 
application  of  this  section  is  written  to  apply 
to  three  basic  types  of  workplaces.  First, 
there  are  those  workplaces  where  the 
employer  has  chosen  to  evacuate  all 
employees  fi-om  the  workplace  at  the  time  of 
a  fire  emergency.  Second,  there  are  those 
workplaces  where  the  employer  has  chosen 
to  permit  certain  employees  to  fight  fires  and 
to  evacuate  all  other  non-essential  employees 
at  the  time  of  a  fire  emergency.  Third,  there 
are  those  workplaces  where  the  employer  has 
chosen  to  permit  all  employees  in  the 
workplace  to  use  portable  fire  extinguishers 
to  fight  fires. 

The  section  also  addresses  two  kinds  of 
work  areas.  The  entire  workplace  can  be 
divided  into  outside  (exterior]  work  areas 
and  inside  (interior]  work  areas.  This  division 
of  the  workplace  into  two  areas  is  done  in 
recognition  of  the  different  types  of  hazards 
employees  may  be  exposed  to  during  fire 
fighting  operations.  Fires  in  interior 
workplaces,  pose  a  greater  hazard  to 
employees;  they  can  produce  greater 
exposure  to  quantities  of  smoke,  toxic  gases, 
and  heat  because  of  the  capability  of  a 
building  or  structure  to  contain  or  entrap 
these  products  of  combustion  until  the 
building  can  be  ventilated.  Exterior  work 
areas,  normally  open  to  the  environment,  are 
somewhat  less  hazardous,  because  the 
products  of  combustion  are  generally  carried 


away  by  the  thermal  column  of  the  fire. 
Employees  also  have  a  greater  selection  of 
evacuation  routes  if  it  is  necessary  to 
abandon  fire  fighting  efforts. 

In  recognition  of  the  degree  of  hazard 
present  in  the  two  types  of  work  areas,  the 
standards  for  exterior  work  areas  are 
somewhat  less  restrictive  in  regards  to 
extinguisher  distribution.  Paragraph  (a) 
explains  this  by  specifying  which  paragraphs 
in  the  section  apply. 

2.  Portable  fire  extinguisher  exemptions.  In 
recognition  of  the  three  options  given  to 
employers  in  regard  to  the  amount  of 
employee  evacuation  to  be  carried  out,  the 
standards  permit  certain  exemptions  based 
on  the  number  of  employees  expected  to  use 
fire  extinguishers. 

Where  the  employer  has  chosen  to  totally 
evacuate  the  workplace  at  the  time  of  a  fire 
emergency  and  when  fire  extinguishers  are 
not  provided,  the  requirements  of  this  section 
do  not  apply  to  that  workplace. 

Where  the  employer  has  chosen  to  partially 
evacuate  the  workplace  or  the  effected  area 
at  the  time  of  a  fire  emergency  and  has 
permitted  certain  designated  employees  to 
remain  behind  to  operate  critical  plant 
operations  or  to  fight  fires  with  extinguishers, 
then  the  employer  is  exempt  fi'om  the 
distribution  requirements  of  this  section. 
Employees  who  will  be  remaining  behind  to 
perform  incipient  fire  fighting  or  members  of 
a  fire  brigade  must  be  trained  in  their  duties. 
The  training  must  result  in  the  employees 
becoming  familiar  with  the  locations  of  fire 
extinguishers.  Therefore,  the  employer  must 
locate  the  extinguishers  in  convenient 
locations  where  the  employees  know  they 
can  be  found.  For  example,  they  could  be 
mounted  in  the  fire  truck  or  cart  that  the  fire 
brigade  uses  when  it  responds  to  a  fire 
emergency.  They  can  also  be  distributed  as 
set  forth  in  the  National  Fire  Protection 
Association’s  Standard  No.  10,  “Portable  Fire 
Extinguishers.” 

Where  the  employer  has  decided  to  permit 
all  employees  in  the  workforce  to  use  fire 
extinguishers,  then  the  entire  OSHA  standard 
applies. 

3.  Portable  fire  extinguisher  mounting. 
Previous  standards  for  mounting  fire 
extinguishers  have  been  criticized  for 
requiring  specific  mounting  locations.  In 
recognition  of  this  criticism,  the  standard  has 
been  rewritten  to  permit  as  much  flexibility 
in  extinguisher  mounting  as  is  acceptable  to 
assure  that  fire  extinguishers  are  available 
when  needed  and  that  employees  are  not 
subjected  to  injury  hazards  when  they  try  to 
obtain  an  extinguisher. 

It  is  the  intent  of  OSHA  to  permit  the 
mounting  of  extinguishers  in  any  location  that 
is  accessible  to  employees  without  the  use  of 
portable  devices  such  as  a  ladder.  This 
limitation  is  necessary  because  portable 
devices  can  be  moved  or  taken  from  the  place 
where  they  are  needed  and,  therefore,  might 
not  be  available  at  the  time  of  an  emergency. 

Employers  are  given  as  much  flexibility  as 
possible  to  assure  that  employees  can  obtain 
extinguishers  as  fast  as  possible.  For 
example,  an  acceptable  method  of  mounting 
extinguishers  in  areas  where  fork  lift  trucks 
or  tow-motors  are  used  is  to  mount  the  units 
on  retractable  boards  which,  by  means  of 
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counterweighting,  can  be  raised  above  the 
level  where  they  could  be  struck  by  vehicular 
traffic.  When  needed,  they  can  be  lowered 
quickly  for  use.  This  method  of  mounting  can 
also  reduce  vandalism  and  unauthorized  use 
of  extinguishers.  The  extinguishers  may  also 
be  mounted  as  outlined  in  the  National  Fire 
Protection  Association’s  Standard  No.  10, 
“Portable  Fire  Extinguishers.” 

4.  Selection  and  distribution.  The  employer 
is  responsible  for  the  proper  selection  and 
distribution  of  Hre  extinguishers  and  the 
determination  of  the  necessary  degree  of 
protection.  The  selection  and  distribution  of 
fire  extinguishers  must  reflect  the  type  and 
class  of  tire  hazards  associated  with  a 
particular  workplace. 

Extinguishers  for  protecting  Class  A 
hazards  may  be  selected  from  the  following 
types;  water,  foam,  loaded  stream,  or 
multipurpose  dry  chemical.  Extinguishers  for 
protecting  Class  B  hazards  may  be  selected 
from  the  following  types:  Halon  1301,  Halon 
1211,  carbon  dioxide,  dry  chemicals,  foam,  or 
loaded  stream.  Extinguishers  for  Class  C 
hazards  may  be  selected  from  the  following 
types:  Halon  1301,  Halon  1211,  carbon 
dioxide,  or  dry  chemical. 

Combustible  metal  (Class  D  hazards)  fires 
pose  a  different  type  of  fire  problem  in  the 
workplace.  Extinguishers  using  water,  gas,  or 
certain  dry  chemicals  cannot  extinguish  or 
control  this  type  of  fire.  Therefore,  certain 
metals  have  specific  dry  powder 
extinguishing  agents  which  can  extinguish  or 
control  this  type  of  fire.  Those  agents  which 
have  been  specifically  approved  for  use  on 
certain  metal  fires  provide  the  best 
protection;  however,  there  are  also  some 
"universal”  type  agents  which  can  be  used 
effectively  on  a  variety  of  combustible  metal 
fires  if  necessary.  The  "universal”  type 
agents  include:  Foundry  flux,  Lith-X  powder, 
TMB  liquid,  pyromet  powder,  TEC  powder, 
dry  talc,  dry  graphite  powder,  dry  sand,  dry 
sodium  chloride,  dry  soda  ash,  lithium 
chloride,  zirconium  silicate,  and  dry  dolomite. 

Water  is  not  generally  accepted  as  an 
effective  extinguishing  agent  for  metal  fires. 
When  applied  to  hot  burning  metal,  water 
will  break  down  into  its  basic  atoms  of 
oxygen  and  hydrogen.  This  chemical 
breakdown  contributes  to  the  combustion  of 
the  metal.  However,  water  is  also  a  good 
universal  coolant  and  can  be  used  on  some 
combustible  metals,  but  only  under  proper 
conditions  and  application,  to  reduce  the 
temperature  of  the  burning  metal  below  the 
ignition  point.  For  example,  automatic  deluge 
systems  in  magnesium  plants  can  discharge 
such  large  quantities  of  water  on  burning 
magnesium  that  the  fire  will  be  extinguished. 
The  National  Fire  Protection  Association  has 
specific  standards  for  this  type  of  automatic 
sprinkler  system.  Further  information  on  the 
control  of  metal  fires  with  water  can  be  found 
in  the  National  Fire  Protection  Association’s 
Fire  Protection  Handbook. 

An  excellent  source  of  selection  and 
distribution  criteria  is  found  in  the  National 
Fire  Protection  Association’s  Standard  No. 

10.  Other  sources  of  information  include  the 
National  Safety  CoimcU  and  the  employer’s 
fire  insurance  carrier. 

5.  Substitution  of  standpipe  systems  for 
portable  fire  extinguishers.  The  employer  is 


permitted  to  substitute  acceptable  standpipe 
systems  for  portable  fire  extinguishers  under 
certain  circumstances.  It  is  necessary  to 
assure  that  any  substitution  will  provide  the 
same  coverage  that  portable  units  provide. 
This  means  ^at  fire  hoses,  because  of  their 
limited  portability,  must  be  spaced 
throughout  the  protected  area  so  that  they 
can  reach  around  obstructions  such  as 
columns,  machinery,  etc.  and  so  that  they  can 
reach  into  closets  and  other  enclosed  areas. 

6.  Inspection,  maintenance  and  testing.  The 
ultimate  responsibility  for  the  inspection, 
maintenance  and  testing  of  portable  fire 
extinguishers  lies  with  the  employer.  The 
actual  inspection,  maintenance,  and  testing 
may,  however,  be  conducted  by  outside 
contractors  with  whom  the  employer  has 
arranged  to  do  the  work.  When  contracting 
for  such  work,  the  employer  should  assure 
that  the  contractor  is  capable  of  performing 
the  work  that  is  needed  to  comply  with  this 
standard. 

If  the  employer  should  elect  to  perform  the 
inspection,  maintenance,  and  testing 
requirements  of  this  section  in-house,  then 
the  employer  must  make  sure  that  those 
persons  doing  the  work  have  been  trained  to 
do  the  work  and  to  recognize  problem  areas 
which  could  cause  an  extinguisher  to  be 
inoperable.  The  National  Fire  Protection 
Association  provides  excellent  guidelines  in 
its  standard  for  portable  fire  extinguishers. 
’The  employer  may  also  check  with  the 
manufacturer  of  the  unit  that  has  been 
purchased  and  obtain  guidelines  on 
inspection,  maintenance,  and  testing. 
Hydrostatic  testing  is  a  process  that  should 
be  left  to  contractors  or  individuals  using 
suitable  facilities  and  having  the  training 
necessary  to  perform  the  work. 

Anytime  the  employer  has  removed  an 
extinguisher  from  service  to  be  checked  or 
repaired,  alternate  equivalent  protection  must 
be  provided.  Alternate  equivalent  protection 
could  include  replacing  the  extinguisher  with 
one  or  more  units  having  equivalent  or  equal 
ratings,  posting  a  fire  watch,  restricting  the 
unprotected  area  from  employee  exposure,  or 
providing  a  hose  system  ready  to  operate. 

7.  Hydrostatic  testing.  As  stated  before,  the 
employer  may  contract  for  hydrostatic 
testing.  However,  if  the  employer  wishes  to 
provide  the  testing  service,  certain  equipment 
and  facilities  must  be  available.  Employees 
should  be  made  aware  of  the  hazards 
associated  with  hydrostatic  testing  and  the 
importance  of  using  proper  guards  and  water 
pressures.  Severe  injury  can  result  if 
extinguisher  shells  fail  violently  under 
hydrostatic  pressure. 

Employers  are  encouraged  to  use 
contractors  who  can  perform  adequate  and 
reliable  service.  Firms  which  have  been 
certified  by  the  Materials  Transportation 
Board  (MTB)  of  the  U.S.  Department  of 
Transportation  (DOT)  or  State  licensed 
extinguisher  servicing  firms  or  recognized  by 
the  National  Association  of  Fire  Equipment 
Distributors  in  Chicago,  Illinois,  are  generally 
acceptable  for  performing  this  service. 

6.  Training  and  education.  This  part  of  the 
standard  is  of  the  utmost  importance  to 
employers  and  employees  if  the  risk  of  injury 
or  death  due  to  extinguisher  use  is  to  be 
reduced.  If  an  employer  is  going  to  permit  an 


employee  to  fight  a  workplace  fire  of  any 
size,  the  employer  must  make  sure  that  the 
employee  knows  everything  necessary  to 
assure  the  employee’s  safety. 

Training  and  education  can  be  obtained 
through  many  channels.  Often,  local  fire 
departments  in  larger  cities  have  fire 
prevention  bureaus  or  similar  organizations 
which  can  provide  basic  fire  prevention 
training  programs.  Fire  insurance  companies 
will  have  data  and  information  available.  The 
National  Fire  Protection  Association  and  the 
National  Safety  Council  will  provide,  at  a 
small  cost,  publications  that  can  be  used  in  a 
fire  prevention  program. 

Actual  fire  fighting  training  can  be 
obtained  from  various  sources  in  the  country. 
The  Texas  A  &  M  University,  the  University 
of  Maryland’s  Fire  and  Rescue  Institute,  West 
Virginia  University’s  Fire  Service  Extension, 
Iowa  State  University’s  Fire  Service 
Extension  and  other  State  training  schools 
and  land  grant  colleges  have  fire  fighting 
programs  directed  to  industrial  applications. 
Some  manufachirers  of  extinguishers,  such  as 
the  Ansul  Company  and  Safety  First,  conduct 
fire  schools  for  customers  in  the  proper  use  of 
extinguishers.  Several  large  corporations 
have  taken  time  to  develop  their  own  on-site 
training  programs  which  expose  employees  to 
the  actual  "feeling”  of  fire  fighting.  Simulated 
fires  for  training  of  employees  in  the  proper 
use  of  extinguishers  are  also  an  acceptable 
part  of  a  training  program. 

In  meeting  the  requirements  of  this  section, 
the  employer  may  also  provide  educational 
materials,  without  classroom  instruction, 
through  the  use  of  employee  notice 
campaigns  using  instruction  sheets  or  flyers 
or  similar  types  of  informal  programs.  Ilie 
employer  must  make  sure  that  employees  are 
trained  and  educated  to  recognize  not  only 
what  type  of  fire  is  being  fou^t  and  how  to 
fight  it,  but  also  when  it  is  time  to  get  away 
from  it  and  leave  fire  suppression  to  more 
experienced  fire  fighters. 

S  1910.158  Standpipe  and  hose  systems. 

1.  Scope  and  application.  ’This  section  has 
been  written  to  provide  adequate  coverage  of 
those  standpipe  and  hose  systems  that  an 
employer  may  install  in  the  workplace  to 
meet  the  requirements  of  a  particular  OSHA 
standard.  For  example,  OSHA  permits  the 
substitution  of  hose  systems  for  portable  fire 
extinguishers  in  9 1910.157.  If  an  employer 
chooses  to  provide  hose  systems  instead  of 
portable  Class  A  fire  extinguishers,  then 
those  hose  systems  used  for  substitution 
would  have  to  meet  the  applicable 
requirements  of  §  1910.157.  All  other 
standpipe  and  hose  systems  not  used  as  a 
substitute  would  be  exempt  from  these 
requirements. 

'hie  section  specifically  exempts  Class  I 
large  hose  systems.  By  large  hose  systems, 
OSHA  means  those  2  Vs"  hose  lines  that  are 
usually  associated  with  fire  departments  of 
the  size  that  provide  their  own  water  supply 
through  fire  apparatus.  When  the  fire  gets  to 
the  size  that  outside  protection  of  that  degree 
is  necessary,  OSHA  believes  that  in  most 
industries  employees  will  have  been 
evacuated  from  &e  fire  area  and  the 
"professional”  fire  fighters  will  take  control. 

2.  Protection  of  standpipes.  Employers 
must  make  sure  that  standpipes  are  protected 
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so  that  they  can  be  relied  upon  during  a  fire 
emergency.  This  means  protecting  the  pipes 
fi'om  mechanical  and  physical  damage.  There 
are  various  means  for  protecting  the 
equipment  such  as,  but  not  limited  to. 
enclosing  the  supply  piping  in  the 
construction  of  the  building,  locating  the 
standpipe  in  an  area  which  is  inaccessible  to 
vehicles,  or  locating  the  standpipe  in  a 
stairwell. 

3.  Hose  covers  and  cabinets.  The  employer 
should  keep  fire  protection  hose  equipment  in 
cabinets  or  inside  protective  covers  which 
will  protect  it  from  the  weather  elements,  dirt 
or  o&er  damaging  sources.  The  use  of 
protective  covers  must  be  easily  removed  or 
opened  to  assure  that  hose  and  nozzle  are 
accessible.  When  the  employer  places  hose  in 
a  cabinet,  the  employer  must  make  sure  that 
the  hose  and  nozzle  are  accessible  to 
employees  without  subjecting  them  to  injury. 
In  order  to  make  sure  that  the  equipment  is 
readily  accessible,  the  employer  must  also 
make  sure  that  the  cabinets  used  to  store 
equipment  are  kept  free  of  obstructions  and 
other  equipment  which  may  interfere  with  the 
fast  distribution  of  the  fire  hose  stored  in  the 
cabinet. 

4.  Hose  outlets  and  connections.  The 
employer  must  assure  that  employees  who 
use  standpipe  and  hose  systems  can  reach 
the  hose  ra^  and  hose  valve  without  the  use 
of  portable  equipment  such  as  ladders.  Hose 
reels  are  encouraged  for  use  because  one 
employee  can  retrieve  the  hose,  charge  it.  and 
place  it  into  service  without  much  difficulty. 

5.  Hose.  When  the  employer  elects  to 
provide  small  hose  in  lieu  of  portable  fire 
extinguishers,  those  hose  stations  being  used 
for  the  substitution  must  have  hose  attached 
and  ready  for  service.  However,  if  more  than 
the  necessary  amount  of  small  hose  outlets 
are  provided,  hose  does  not  have  to  be 
attached  to  those  outlets  that  would  provide 
redundant  coverage.  Further,  where  the 
installation  of  hose  on  outlets  may  expose  the 
hose  to  extremely  cold  climates,  the  employer 
may  store  the  hose  in  houses  or  similar 
protective  areas  and  connect  it  to  the  outlet 
when  needed. 

There  is  approved  lined  hose  available  that 
can  be  used  to  replace  unlined  hose  which  is 
stored  on  racks  in  cabinets.  The  lined  hose  is 
constructed  so  that  it  can  be  folded  and 
placed  in  cabinets  in  the  same  maimer  as 
unlined  hose. 

Hose  is  considered  to  be  unserviceable 
when  it  deteriorates  to  the  extent  that  it  can 
no  longer  carry  water  at  the  required 
pressure  and  fiow  rates.  Dry  rotted  linen  or 
hemp  hose,  cross  threaded  couplings,  and 
punctured  hose  are  examples  of 
unserviceable  hose. 

6.  Nozzles.  Variable  stream  nozzles  can 
provide  useful  variations  in  water  flow  and 
spray  patterns  during  fire  fighting  operations 
and  they  are  recommended  for  employee  use. 
It  is  recommended  that  100  psi  nozzle 
pressure  be  used  to  provide  good  flow 
patterns  for  variable  stream  nozzles.  The 
most  desirable  attribute  for  nozzles  is  the 
ability  of  the  nozzle  person  to  shut  off  the 
water  flow  at  the  nozzle  when  it  is  necessary. 
This  can  be  accomplished  in  many  ways.  For 
example,  a  shut-off  nozzle  with  a  lever  or 
rotation  of  the  nozzle  to  stop  flow  would  be 


efiective,  but  in  other  cases  a  simple  globe 
valve  placed  between  a  straight  stream 
nozzle  and  the  hose  could  serve  the  same 
purpose.  For  straight  stream  nozzles  50  psi 
no^e  pressure  is  recommended.  The  intent 
of  this  standard  is  to  protect  the  employee 
from  "run-away”  hoses  if  it  becomes 
necessary  to  drop  a  pressurized  hose  line  and 
retreat  from  the  fire  fitint  and  other  related 
hazards. 

7.  Design  and  installation.  Standpipe  and 
hose  systems  designed  and  installed  in 
accordance  with  NFPA  Standard  No.  14-1976, 
"Standpipe  and  Hose  Systems,"  are 
considered  to  be  in  compliance  with  this 
standard. 

§  1910.159  Automatic  sprinkler  systems. 

1.  Scope  and  application.  This  section 
contains  the  minimum  requirements  for 
design,  installation  and  maintenance  of 
sprinkler  systems  that  are  needed  for 
employee  safety.  The  Occupational  Safety 
and  Health  Administration  is  aware  of  the 
fact  that  the  National  Board  of  Fire 
Underwriters  is  no  longer  an  active 
organization,  however,  sprinkler  systems  still 
exist  that  were  designed  and  installed  in 
accordance  with  that  organization’s 
standards.  Therefore,  OSHA  will  recognize 
sprinkler  systems  designed  to,  and 
maintained  in  accordance  with,  NBFU  and 
earlier  NFPA  standards. 

2.  Exemptions.  In  an  effort  to  assure  that 
employers  will  continue  to  use  automatic 
sprinkler  systems  as  the  primary  fire 
protection  system  in  workplaces.  OSHA  is 
exempting  from  coverage  those  systems  not 
required  by  a  particular  OSHA  standard  and 
which  have  been  installed  in  workplaces 
solely  for  the  purpose  of  protecting  property. 
Many  of  these  types  of  systems  are  installed 
in  areas  or  buildings  with  little  or  no 
employee  exposure.  An  example  is  those 
warehouses  where  employees  may  enter 
occasionally  to  take  inventory  or  move  stock. 
Some  employers  may  choose  to  shut  down 
those  systems  which  are  not  specifically 
required  by  OSHA  rather  than  upgrade  them 
to  comply  with  the  standards.  OSHA  does 
not  intend  to  regulate  such  systems.  OSHA 
only  intends  to  regulate  those  systems  which 
are  installed  to  comply  with  a  particular 
OSHA  standard. 

3.  Design.  There  are  two  basic  types  of 
sprinkler  system  design.  Pipe  schedule 
designed  systems  are  based  on  pipe  schedule 
tables  developed  to  protect  hazards  with 
standard  sized  pipe,  number -of  sprinklers, 
and  pipe  lengths.  Hydraulic  designed  systems 
are  based  on  an  engineered  design  of  pipe 
size  which  will  produce  a  given  water  density 
or  flow  rate  at  any  particular  point  in  the 
system.  Either  design  can  be  used  to  comply 
with  this  standard. 

The  National  Fire  Protection  Association’s 
Standard  No.  13,  "Automatic  Sprinkler 
Systems,”  contains  the  tables  needed  to 
design  and  install  either  type  of  system. 
Minimum  water  supplies,  densities,  and  pipe 
sizes  are  given  for  all  types  of  occupancies. 

The  employer  may  check  with  a  reputable 
fire  protection  engineering  consultant  or 
sprinkler  design  company  when  evaluating 
existing  systems  or  designing  a  new 
installation. 


With  the  advent  of  new  construction 
materials  for  the  manufacuture  of  sprinkler 
pipe,  materials,  other  than  steel  have  been 
approved  for  use  as  sprinkler  pipe.  Selection 
of  pipe  material  should  be  made  on  the  basis 
of  the  type  of  installation  and  the 
acceptability  of  the  material  to  local  fire  and 
building  officials  where  such  systems  may 
serve  more  than  one  purpose. 

Before  new  sprinkler  systems  are  placed 
into  service,  an  acceptance  test  is  to  be 
conducted.  The  employer  should  invite  the 
installer,  designer,  insurance  representative, 
and  a  local  fire  ofiicial  to  witness  the  test 
Problems  found  during  the  test  are  to  be 
corrected  before  the  system  is  placed  into 
service. 

4.  Maintenance.  It  is  important  that  any 
sprinkler  system  maintenance  be  done  only 
when  there  is  minimal  employee  exposure  to 
the  fire  hazard.  For  example,  if  repairs  or 
changes  to  the  system  are  to  be  made,  they 
should  be  made  during  those  hours  when 
employees  are  not  working  or  are  not 
occupying  that  portion  of  the  workplace 
protected  by  the  portion  of  the  system  which 
has  been  shut  down. 

The  procedures  for  performing  a  flow  test 
via  a  main  drain  test  or  by  the  use  of  an 
inspector’s  test  valve  can  be  obtained  from 
the  employer’s  fire  insurance  company  or 
from  the  National  Fire  Protection 
Association’s  Standard  No.  13A,  “Sprinkler 
System,  Maintenance.” 

5.  Water  supplies.  The  water  supply  to  a 
sprinkler  system  is  one  of  the  most  important 
factors  an  employer  should  consider  when 
evaluationg  a  system.  Obviously,  if  there  is 
no  water  supply,  the  system  is  useless.  Water 
supplies  can  be  lost  for  various  reasons  such 
as  improperly  closed  valves,  excessive 
demand,  broken  water  mains,  and  broken  fire 
pumps.  The  employer  must  be  able  to 
determine  if  or  when  this  type  of  condition 
exists  either  by  performing  a  main  drain  test 
or  visual  inspection.  Another  problem  may  be 
an  inadequate  water  supply.  For  example,  a 
light  hazard  occupancy  may,  through 
rehabilitation  or  change  in  tenants,  become 
an  ordinary  or  high  hazard  occupancy.  In 
such  cases,  the  existing  water  supply  may  not 
be  able  to  provide  the  pressure  or  duration 
necessary  for  proper  protection.  Employers 
must  assure  that  proper  design  and  tests  have 
been  made  to  assure  an  adequate  water 
supply.  These  tests  can  be  arranged  through 
the  employer’s  fire  insurance  carrier  or 
through  a  local  sprinkler  maintenance 
company  or  through  the  local  fire  prevention 
organization. 

Anytime  the  employer  must  shut  down  the 
primary  water  supply  for  a  sprinkler  system, 
the  standard  requires  that  equivalent 
protection  be  provided.  Equivalent  protection 
may  include  a  fire  watch  with  extinguishers 
or  hose  lines  in  place  and  manned,  or  a 
secondary  water  supply  such  as  a  tank  truck 
and  pump,  or  a  tank  or  fire  pond  with  fire 
pumps,  to  protect  the  areas  where  the 
primary  water  supply  is  limited  or  shut  down. 
The  employer  may  also  require  evacuation  of 
the  workplace  and  have  an  emergency  action 
plan  which  specifies  such  action. 

6.  Protection  of  piping.  Piping  which  is 
exposed  to  corrosive  atmospheres,  either 
chemical  or  natural,  can  become  defective  to 
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the  extent  that  it  is  useless.  Employers  must 
assure  that  piping  is  protected  from  corrosion 
by  its  material  of  construction,  e.g.,  stainless 
steel  or  by  a  protective  coating,  e.g.,  paint 

7.  SptinJflen.  When  an  employer  finds  it 
necessary  to  replace  sprinkler  system 
components  or  otherwise  change  a  sprinkler’s 
design,  employer  should  make  a  complete  fire 
protection  engineering  survey  of  that  part  of 
the  system  being  changed.  This  review 
should  assure  that  the  changes  to  the  system 
will  not  alter  the  effectiveness  of  the  system 
as  it  is  presently  designed.  Water  supplies, 
densities  and  flow  characteristics  should  be 
maintained. 

8.  Protection  of  sprinklers.  All  components 
of  the  system  must  be  protected  from 
mechanical  impact  damage.  This  can  be 
achieved  with  the  use  of  mechanical  guards 
or  screens  or  by  locating  components  in  areas 
where  physical  contact  is  impossible  or 
limited. 

9.  Sprinkler  alarms.  The  most  recognized 
sprinlder  alarm  is  the  water  motor  gong  or 
bell  that  sounds  when  water  begins  to  flow 
through  the  system.  This  is  not  however,  the 
only  type  of  acceptable  water  flow  alarm. 

Any  alarm  that  gives  an  indication  that  water 
is  flowing  through  the  system  is  acceptable. 
For  example,  a  siren,  a  whistle,  a  flashing 
light,  or  similar  alerting  device  which  can 
transmit  a  signal  to  the  necessary  persons 
would  be  acceptable.  The  purpose  of  the 
alarm  is  to  alert  persons  that  the  system  is 
operating,  and  that  some  type  of  planned 
action  is  necessary. 

10.  Sprinkler  spacing.  For  a  sprinkler 
system  to  be  effective  there  must  be  an 
adequate  discharge  of  water  spray  from  the 
sprinkler  head.  Any  obstructions  which 
hinder  the  designed  density  or  spray  pattern 
of  the  water  may  create  unprotected  areas 
which  can  cause  fire  to  spread.  There  are 
some  sprinklers  that,  because  of  the  system's 
design,  are  deflected  to  specific  areas.  This 
type  of  obstruction  is  acceptable  if  the 
system’s  design  takes  it  into  consideration  in 
providing  adequate  coverage. 

S  1910.160  Fixed  extinguishing  systems, 
general. 

1.  Scope  and  application.  This  section 
contains  the  general  requirements  that  are 
applicable  to  all  fixed  extinguishing  systems 
installed  to  meet  OSHA  standards.  It  also 
applies  to  those  fixed  extinguishing  systems, 
generally  total  flooding,  which  are  not 
required  by  OSHA,  but  which,  because  of  the 
agent's  discharge,  may  expose  employees  to 
hazardous  concentrations  of  extinguishing 
agents  or  combustion  by-products.  Employees 
who  work  around  fixed  extinguishing 
systems  must  be  warned  of  the  possible 
hazards  associated  with  the  system  and  its 
agent.  For  example,  fixed  dry  chemical 
extinguishing  systems  may  generate  a  large 
enough  cloud  of  dry  chemical  particles  that 
employees  may  become  visually  disoriented. 
Ceriain  gaseous  agents  can  expose 
employees  to  hazardous  by-products  of 
combustion  when  the  agent  comes  into 
contact  with  hot  metal  or  other  hot  surface. 
Some  gaseous  agents  may  be  present  in 
hazardous  concentrations  when  the  system 
has  totally  discharged  because  an  extra  rich 
concentration  is  necessary  to  extinguish 


deep-seated  fires.  Certain  local  application 
systems  may  be  designed  to  discharge  onto 
the  flaming  surface  of  a  liquid,  and  it  is 
possible  that  the  liquid  can  splatter  when  hit 
with  the  discharging  agent.  All  of  these 
hazards  must  be  determined  before  the 
system  is  placed  into  operation,  and  must  be 
discussed  with  employees. 

Based  on  the  known  toxicological  effects  of 
agents  such  as  carbon  tetrachloride  and 
chlorobromomethane,  OSHA  is  not 
permitting  the  use  of  these  agents  in  areas 
where  employees  can  be  exposed  to  the 
agent  or  its  side  effects.  However, 
chlorobromomethane  has  been  accepted  and 
may  be  used  as  an  explosion  suppression 
agent  in  unoccupied  spaces.  OSHA  is 
permitting  the  use  of  ^is  agent  only  in  areas 
where  employees  will  nol  be  exposed. 

2.  Distinctive  alarm  signals.  A  distinctive 
alarm  signal  is  required  to  indicate  that  a 
fixed  system  is  discharging.  Such  a  signal  is 
necessary  on  those  systems  where  it  is  not 
immediately  apparent  that  the  system  is 
discharging.  For  example,  certain  gaseous 
agents  make  a  loud  noise  when  they 
discharge.  In  this  case  no  alarm  signal  is 
necessary.  However,  where  systems  are 
located  in  remote  locations  or  away  fi'om  the 
general  work  area  and  where  it  is  possible 
that  a  system  could  discharge  without  anyone 
knowing  that  it  is  doing  so,  then  a  distinctive 
alarm  is  necessary  to  warn  employees  of  the 
hazards  that  may  exist  The  alarm  can  be  a 
bell,  gong,  whistle,  horn,  flashing  light,  or  any 
combination  of  signals  as  long  as  it  is 
identifiable  as  a  discharge  alarm. 

3.  Maintenance.  The  employer  is 
responsible  for  the  maintenance  of  all  fixed 
systems,  but  this  responsibility  does  not 
preclude  the  use  of  outside  contractors  to  do 
such  work.  New  systems  should  be  subjected 
to  an  acceptance  test  before  placed  in 
service.  The  employer  should  invite  the 
installer,  designer,  insurance  representative 
and  others  to  witness  the  test,  ^oblems 
found  during  the  test  need  to  be  corrected 
before  the  system  is  considered  operational. 

4.  Manual  discharge  stations.  There  are 
instances,  such  as  for  mechanical  reasons 
and  others,  where  the  standards  call  for  a 
manual  back-up  activation  device.  While  the 
location  of  this  device  is  not  specified  in  the 
standard,  the  employer  should  assume  that 
the  device  should  be  located  where 
employees  can  easily  reach  it  It  could,  for 
example,  be  located  along  the  main  means  of 
egress  from  the  protected  area  so  that 
employees  could  activate  the  system  as  they 
evacuate  the  work  area. 

5.  Personal  protective  equipment.  The 
employer  is  required  to  provide  the  necessary 
personal  protective  equipment  to  rescue 
employees  who  may  be  trapped  in  a  totally 
flooded  environment  which  may  be 
hazardous  to  their  health.  This  equipment 
would  normally  include  a  positive-pressure 
self-contained  breathing  apparatus  and  any 
necessary  first  aid  equipment.  In  cases  where 
the  employer  can  assure  the  prompt  arrival  of 
the  local  fire  department  or  plant  emergency 
personnel  which  can  provide  the  equipment, 
this  can  be  considered  as  complying  with  the 
standards. 


S  1910.161  Fixed  extinguishing  systems,  dry 
chemical. 

1.  Scope  and  application.  The  requirements 
of  this  section  apply  only  to  dry  chemical 
systems.  These  requirements  are  to  be  used 
in  conjunction  with  the  requirements  of 

S  1910.160. 

2.  Maintenance.  The  employer  is 
responsible  for  assuring  that  dry  chemical 
systems  will  operate  effectively.  To  do  this, 
periodic  maintenance  is  necessary.  One  test 
that  must  be  conducted  during  the^ 
maintenance  check  is  one  which  will 
determine  if  the  agent  has  remained  free  of 
moisture.  If  an  agent  absorbs  any  moistiure,  it 
may  tend  to  cake  and  thereby  clog  the 
system.  An  easy  test  for  acceptable  moisture 
content  is  to  take  a  lump  of  d^  chemical 
from  the  container  and  drop  it  fi'om  a  height 
of  four  inches.  If  the  lump  crumbles  into  fine 
particles,  the  agent  is  acceptable. 

S  1910.162  Fixed  extinguishing  systems, 
gaseous  agent. 

1.  Scope  and  application.  This  section 
applies  only  to  those  systems  which  use 
gaseous  agents.  The  requirements  of 

§  1910.160  also  apply  to  the  gaseous  agent 
systems  covered  in  this  section. 

2.  Design  concentrations.  Total  flooding 
gaseous  systems  are  based  on  the  volume  of 
gas  which  must  be  discharged  in  order  to 
produce  a  certain  designed  concentration  of 
gas  in  an  enclosed  area.  The  concentration 
needed  to  extinguish  a  fire  depends  on 
several  factors  including  the  type  of  fire 
hazard  and  the  amount  of  gas  expected  to 
leak  away  fi’om  the  area  during  discharge.  At 
times  it  is  necessary  to  “super-saturate”  a 
work  area  to  provide  for  expected  leakage 
from  the  enclosed  area.  In  such  cases, 
employers  must  assure  that  the  flooded  area 
has  been  ventilated  before  employees  are 
permitted  to  reenter  the  work  area  without 
protective  clothing  and  respirators. 

3.  Toxic  decomposition.  Certain 
halogenated  hydrocarbons  will  break  down 
or  decompose  when  they  are  combined  with 
high  temperatures  found  in  the  fire 
environment.  'The  products  of  the 
decomposition  can  include  toxic  elements  or 
compounds.  For  example,  when  Halon  1211  is 
placed  into  contact  with  hot  metal  it  will 
break  down  and  form  bromide  or  fluoride 
fumes.  The  employer  must  find  out  which 
toxic  products  may  result  from  decomposition 
of  a  particular  agent  from  the  manufacturer, 
and  take  the  necessary  precautions  to 
prevent  employee  exposure  to  the  hazard. 

S  1910.163  Fixed  extinguishing  systems, 
water  spray  and  foam. 

1.  Scope  and  application.  This  section 
applies  to  those  systems  that  use  water  spray 
or  foam.  The  requirements  of  §  1910.160  also 
apply  to  this  type  of  system. 

2.  Characteristics  of  foams.  When  selecting 
the  type  of  foam  for  a  specific  hazard,  the 
employer  should  consider  the  following 
limitations  of  some  foams. 

a.  Some  foams  are  not  acceptable  for  use 
on  fires  involving  flammable  gases  and 
liquefied  gases  with  boiling  points  below 
ambient  workplace  temperatures.  Other 
foams  are  not  effective  when  used  on  fires 
involving  polar  solvent  liquids. 
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b.  Any  agent  using  water  as  part  of  the 
mixture  should  not  be  used  on  Hre  involving 
combustible  metals  unless  it  is  applied  under 
proper  conditions  to  reduce  the  temperature 
of  burning  metal  below  the  ignition 
temperature.  The  employer  should  use  only 
those  foams  that  have  been  tested  and 
accepted  for  this  application  by  a  recognized 
independent  testing  laboratory. 

c.  Certain  types  of  foams  may  be 
incompatible  and  break  down  when  they  are 
mixed  together. 

d.  For  fires  involving  water  miscible 
solvents,  employers  should  use  only  those 
foams  tested  and  approved  for  such  use. 
Regular  protein  foams  may  not  be  effective 
on  such  solvents. 

Whenever  employers  provide  a  foam  or 
water  spray  system,  drainage  facilities  must 
be  provided  to  carry  contaminated  water  or 
foam  overflow  away  from  the  employee  work 
areas  and  egress  routes.  This  drainage 
system  should  drain  to  a  central  impounding 
area  where  it  can  be  collected  and  disposed 
of  properly.  Other  government  agencies  may 
have  regulations  concerning  environmental 
considerations. 

§  1910.164  Fire  detection  systems. 

1.  Installation  and  restoration.  Fire 
detection  systems  must  be  designed  by 
knowledgeable  engineers  or  other 
professionals,  with  expertise  in  fire  detection 
systems  and  when  the  systems  are  installed, 
there  should  be  an  acceptance  test  performed 
on  the  system  to  insure  it  operates  properly. 
The  manufacturer's  recommendations  for 
system  design  should  be  consulted.  While 
entire  systems  may  not  be  approved,  each 
component  used  in  the  system  is  required  to 
be  approved.  Custom  fire  detection  systems 
should  be  designed  by  knowledgeable  fire 
protection  or  electrical  engineers  who  are 
familiar  with  the  workplace  hazards  and 
conditions.  Some  systems  may  only  have  one 
or  two  individual  detectors  for  a  small 
workplace,  but  good  design  and  installation 
is  still  important.  An  acceptance  test  should 
be  performed  on  all  systems,  including  these 
smaller  systems. 

OSHA  has  a  requirement  that  spare 
components  used  to  replace  those  which  may 
be  destroyed  during  an  alarm  situation  be 
available  in  sufficient  quantities  and 
locations  for  prompt  restoration  of  the 
system.  This  does  not  mean  that  the  parts  or 
components  have  to  be  stored  at  the 
workplace.  If  the  employer  can  assure  that 
the  supply  of  parts  is  available  in  the  local 
community  or  the  general  metropolitan  area 
of  the  workplace,  then  the  requirements  for 
storage  and  availability  have  been  met.  The 
intent  is  to  make  sure  that  the  alarm  system 
is  fully  operational  when  employees  are 
occupying  the  workplace,  and  that  when  the 
system  operates  it  can  be  returned  to  full 
service  the  next  day  or  sooner. 

2.  Supervision.  Fire  detection  systems 
should  be  supervised.  The  object  of 
supervision  is  detection  of  any  failure  of  the 
circuitry,  and  the  employer  should  use  any 
method  that  will  assure  that  the  system’s 
circuits  are  operational.  Electrically  operated 
sensors  for  air  pressure,  fluid  pressure,  or 
electrical  circuits,  can  provide  effective 
monitoring  and  are  the  typical  types  of 
supervision. 


3.  Protection  of  fire  detectors.  Fire 
detectors  must  be  protected  from  corrosion 
either  by  protective  coatings,  by  being 
manufactured  from  non-corrosive  materials 
or  by  location.  Detectors  must  also  be 
protected  from  mechanical  impact  damage, 
either  by  suitable  cages  or  metal  guards 
where  such  hazards  are  present,  or  by 
locating  them  above  or  out  of  contact  with 
materials  or  equipment  which  may  cause 
damage. 

4.  Number,  location,  and  spacing  of 
detectors.  This  information  can  be  obtained 
from  the  approval  listing  for  detectors  or 
NFPA  standards.  It  can  also  be  obtained  from 
fire  protection  engineers  or  consultants  or 
manufacturers  of  equipment  who  have  access 
to  approval  listings  and  design  methods. 

§  1910.165  Employee  alarm  systems. 

1.  Scope  and  application.  This  section  is 
intended  to  apply  to  employee  alarm  systems 
used  for  all  types  of  employee  emergencies 
except  those  which  occur  so  quickly  and  at 
such  a  rapid  rate  (e.g.,  explosions)  that  any 
action  by  the  employee  is  extremely  limited 
following  detection. 

In  small  workplaces  with  10  or  less 
employees  the  alarm  system  can  be  by  direct 
voice  communication  (shouting]  where  any 
one  individual  can  quickly  alert  all  other 
employees.  Radio  may  be  used  to  transmit 
alarms  from  remote  workplaces  where 
telephone  service  is  not  available,  provided 
that  radio  messages  will  be  monitored  by 
emergency  services,  such  as  fire,  police  or 
others,  to  insure  alarms  are  transmitted  and 
received. 

2.  Alarm  signal  alternatives.  In  recognition 
of  physically  impaired  individuals,  OSHA  is 
accepting  various  methods  of  giving  alarm 
signals.  For  example,  visual,  tactile  or  audible 
alarm  signals  are  acceptable  methods  for 
giving  alarms  to  employees.  Flashing  lights  or 
vibrating  devices  can  be  used  in  areas  where 
the  employer  has  hired  employees  with 
hearing  or  vision  impairments.  Vibrating 
devices,  air  fans,  or  other  tactile  devices  can 
be  used  where  visually  and  hearing  impaired 
employees  work.  Employers  are  cautioned 
that  certain  frequencies  of  flashing  lights 
have  been  claimed  to  initiate  epileptic 
seizures  in  some  employees  and  that  this  fact 
should  be  considered  when  selecting  an 
alarm  device.  Two  way  radio 
communications  would  be  most  appropriate 
for  transmitting  emergency  alarms  in  such 
workplaces  which  may  be  remote  or  where 
telephones  may  not  be  available. 

3.  Reporting  alarms.  Employee  alarms  may 
require  different  means  of  reporting, 
depending  on  the  workplace  involved.  For 
example,  in  small  workplaces,  a  simple  shout 
throughout  the  workplace  may  be  sufficient 
to  warn  employees  of  a  fire  or  other 
emergency.  In  larger  workplaces,  more 
sophisticated  equipment  is  necessary  so  that 
entire  plants  or  high-rise  buildings  are  not 
evacuated  for  one  small  emergency.  In 
remote  areas,  such  as  pumping  plants,  radio 
communication  with  a  central  base  station 
may  be  necessary.  The  goal  of  this  standard 
is  to  assure  that  all  employees  who  need  to 
know  that  an  emergency  exists  can  be 
notified  of  the  emergency.  The  method  of 
transmitting  the  alarm  should  reflect  the 
situation  found  at  the  workplace. 


Personal  radio  transmitters,  worn  by  an 
individual,  can  be  used  where  the  individual 
may  be  working  such  as  in  a  remote  location. 
Such  personal  radio  transmitters  shall  send  a 
distinct  signal  and  should  clearly  indicate 
who  is  having  an  emergency,  the  location, 
and  the  nature  of  the  emergency.  All  radio 
transmitters  need  a  feedback  system  to 
assure  that  the  emergency  alarm  is  sent  to  the 
people  who  can  provide  assistance. 

For  multi-story  buildings  or  single  story 
buildings  with  interior  walls  for  subdivisions, 
the  more  traditional  alarm  systems  are 
recommended  for  these  types  of  workplaces. 
Supervised  telephone  or  manual  fire  alarm  or 
pull  box  stations  with  paging  systems  to 
transmit  messages  throughout  the  building  is 
the  recommended  alarm  system.  The  alarm 
box  stations  should  be  available  within  a 
travel  distance  of  200  feet.  Water  flow 
detection  on  a  sprinkler  system,  fire  detection 
systems  (guard's  supervisory  station)  or  tour 
signal  (watchman’s  service),  or  other  related 
systems  may  be  part  of  the  overall  system, 
file  paging  system  may  be  used  for 
nonemergency  operations  provided  the 
emergency  messages  and  uses  will  have 
precedence  over  all  other  uses  of  the  system. 

4.  Supervision.  The  requirements  for 
supervising  the  employee  alarm  system 
circuitry  and  power  supply  may  be 
accomplished  in  a  variety  of  ways.  Typically, 
electrically  operated  sensors  for  air  pressure, 
fluid  pressure,  steam  pressure,  or  electrical 
continuity  of  circuitry  may  be  used  to 
continuously  monitor  the  system  to  assure  it 
is  operational  and  to  identify  trouble  in  the 
system  and  give  a  warning  signal. 

Appendix  B  to  Subpart  L 
National  Consensus  Standards 

The  following  table  contains  a  cross- 
reference  listing  of  those  current  national 
consensus  standards  which  contains 
information  and  guidelines  that  would  be 
considered  acceptable  in  complying  with 
requirements  in  the  specific  sections  of 
Subpart  L 


Subpart  L  section  National  consensus  standard 


1910.t56 _ _ _  ANSI/NFPA  No.  1972;  Struc¬ 

tural  Fire  Fighter's  Hel¬ 
mets. 

ANSI  ZeS.S  American  Na¬ 
tional  Standard,  Practice 
for  Respirator  Protection 
for  the  Fire  Service. 

ANSI/NFPA  No.  1971,  Pro¬ 
tective  Qothing  for  Struc¬ 
tural  Fire  Fighters. 

NFPA  No.  1041,  Fire  Service 
Instructor  Professiortal 
Qualifications. 

1910.1  S7 _ _ ANSI/NFPA  No.  10.  Portable 

Fire  Extinguishers. 

1910.158 _  ANSI/NFPA  No.  18.  Wetting 

Agents. 

ANSI/NFPA  No.  20,  Centrifu¬ 
gal  Fire  Pumps. 

NFPA  No.  21,  Steam  Fire 
Pumps. 

ANSI/NFPA  No.  22,  Water 
Tanks. 

NFPA  No.  24,  Outside  Pro¬ 
tection. 

NFPA  No.  26,  Supervision  of 
Valves. 
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Subpart  L  section  National  consensus  standard 

NFPA  No.  13E,  Fire  Depait- 
ment  Operations  in  Proper¬ 
ties  Protected  by  Sprint, 
Standpipe  Systems. 

,  ,  ANSI/NFPA  No.  194,  Fire 
Hose  Connections. 

NFPA  No.  197,  Initial  Fire 
Attack,  Training  tor. 

NFPA  No.  1231,  Water  Sup¬ 
plies  for  Suburban  and 

Rural  Fire  Fighting. 

1910.159  . ANSI-NFPA  No.  13,  Sprinkler 

Systems. 

NFPA  No.  13A,  Sprinkler 

.  Systems,  Maintenance. 

ANSI/NFPA  No.  18.  Wetting 
Agents. 

ANSI/NFPA  No.  20,  Centrifu¬ 
gal  Fire  Pumps. 

ANSI/NFPA  No.  22,  Water 
Tanks. 

NFPA  No.  24,  Outside  Pro¬ 
tection. 

NFPA  No.  26,  Supervision  of 
Valves. 

ANSI/NFPA  No.  72B.  Auxil¬ 
iary  Signaling  Systems. 

NFPA  No.  1231,  Water  Sup¬ 
plies  for  Suburban  and 
Rural  Fire  Fighting. 

1910.160  _ _ ANSI/NFPA  No.  11,  Foam 

Systems. 

ANSI/NFPA  11  A,  Hijgh  Ex¬ 
pansion  Foam  Extinguish- 
kig  Systems. 

ANSI/NFPA  No.  118,  Syn¬ 
thetic  Foam  and  Cornbiiied 
Agent  Systems. 

ANSI/NFPA  No.  12,  Carbon 
Dioxide  Systems. 

ANSI/NFPA  No.  12A,  Halon 
1301  Systems. 

ANSI/NFPA  No.  128,  Halon 
1211  Systems. 

ANSI/NFPA  No.  15,  Water 
Spray  Systems. 

ANSI/NFPA  16  Foam-Water 
Spray  Systems. 

ANSI/NFPA  No.  17,  Dry 
Chemical  Systems. 

ANSI/NFPA  69,  Explosion 
Suppression  Systems. 


1910.161  . . .  ANSI/NFPA  No.  118,  Syn¬ 

thetic  Foam  and  Cornbirted 
Agent  Systems. 
ANSI/NFPA  No.  17,  Dry 
Chemical  Systems. 

1910.162  . . . ANSI/NFPA  No.  12,  Carbon 


Dioxide  Systems. 

ANSI/NFPA  No.  12A,  Halon 
1211  Systems. 

ANSI/NFPA  No.  128,  Halon 
1301  Systems. 

ANSI/NFPA  No.  69,  Explo¬ 
sion  Suppression  Systems. 

1910.163  . . ANSI/NFPA  No.  11,  Foam 

Extinguishing  Systems. 

ANSI/NFPA  No.  11  A,  High 
Expansion  Foam  Extin¬ 
guishing  Systems. 

ANSI/NFPA  No.  118,  Syn¬ 
thetic  Foam  and  Combiried 
Agent  Systems. 

ANSI/NFPA  No.  15,  Water 
Spray  Fixed  Systems. 

ANSI/NFPA  No.  16,  Foam- 
Water  Spray  Systems. 

ANSI/NFPA  No.  16,  Wetting 
Agents. 

NFPA  No.  26,  Supervision  of 

1910.164  . . . ANSI/NFPA  No.  71,  Central 

Station  Signaling  Systems. 

ANSI/NFPA  No.  72A,  Local 
Protective  Signaling  Sys¬ 
tems. 

ANSI/NFPA  No.  728,  Auxil¬ 
iary  Signaling  Systems. 

ANSI/NFPA  No.  72D,  Propri¬ 
etary  Protective  SignaNng 
Systems. 

ANSI/NFPA  No.  72E,  Auto¬ 
matic  Fire  Detectors. 


Subpart  L  section  National  consensus  starxfard 
ANSI/NFPA  No.  101,  Ufe 

Safety  Code. 

1910.165 . . .  ANSI/NFPA  No.  71,  Central 

Station  Signaling  Systems. 
ANSI/NFPA  No.  72A,  Local 
Protective  Signaling  Sys¬ 
tems. 

ANSI/NFPA  No.  728,  Auxil¬ 
iary  Protective  Signaling 
Systems. 

ANSI/NFPA  No.  72C, 
Remote  Station  Protective 
Signaling  Systems. 
ANSI/NFPA  No.  72D,  Propri¬ 
etary  Protective  ^naling 
(  Systems. 

■"  ANSI/NFPA  No.  101,  Ufa 
Safety  Code. 

Metric  Conversion . ANSI/ASTM  No.  E380, 

American  National  Starxf- 
ard  tor  Metric  Practice. 

NFPA  standards  are  available  from  the  National  Fire 
Protection  Association,  470  Atlantic  Avenue,  Boston,  MA 
03210. 

ANSI  Standards  are  available  from  the  American  National 
Standards  Institute,  14%  Broadway,  New  York,  NY  10018. 

Appendix  C  to  Subpart  L 

Fire  Protection  Referencee  for  Further 
Information 

I.  Appendix  general  references.  The 
following  referencee  provide  information 
which  can  be  helpful  in  understanding  the 
requirements  contained  in  all  of  the  sections 
of  Subpart  L: 

A.  Fire  Protection  Handbook,  National  Fire 
Protection  Association;  470  Atlantic  Avenue, 
Boston,  MA  02210. 

B.  Accident  Prevention  Manual  for 
Industrial  Operations,  National  Safety 
Council;  425  North  Michigan  Avenue, 

Chicago,  IL  60611. 

C.  Various  associations  also  publish 
information  which  may  be  usehil  in 
understanding  these  standards.  Examples  of 
these  associations  are:  Fire  Equipment 
Manufacturers  Association  (FEMA)  of 
Arlington,  VA  22204  and  the  National 
Association  of  Fire  Equipment  Distributors 
(NAFED)  of  Chicago,  IL  60601. 

II.  Appendix  references  applicable  to 
individual  sections.  The  following  references 
are  grouped  according  to  individual  sections 
contained  in  Subpart  L  These  references 
provide  information  whigh  may  be  helpful  in 
understanding  and  implementing  the 
standards  of  each  section  of  Subpart  L 

A.  §  1910.156.  Fire  brigades: 

1.  Private  Fire  Brigades,  NFPA  27;  National 
Fire  Protection  Association,  470  Atlantic 
Avenue,  Boston,  MA  02210. 

2.  Initial  Fire  Attack,  Training  Standard 
On,  NFPA  197;  National  Fire  Protection 
Association,  470  Atlantic  Avenue,  Boston, 
MA  02210. 

3.  Fire  Fighter  Professional  Qualifications, 
NFPA  1001;  National  Fire  Protection 
Association,  470  Atlantic  Avenue,  Boston, 
MA  02210. 

4.  Organization  for  Fire  Services,  NFPA 
1201;  National  Fire  Protection  Association, 
470  Atlantic  Avenue,  Boston,  MA  02210. 

5.  Organization  of  a  Fire  Department, 
NFPA  1202;  National  Fire  Protection 
Association,  470  Atlantic  Avenue,  Boston, 
MA  02210. 


6.  Protective  Clothing  for  Structural  Fire 
Fighting,  ANSI/NFPA  1971;  National  Fire 
Protection  Association,  470  Atlantic  Avenue, 
Boston,  MA  02210. 

7.  American  National  Standard  for  Men 's 
Safety-Toe  Footwear,  ANSI  Z41.1;  American 
National  Standards  Institute,  New  York,  NY 
10018. 

8.  American  National  Standard  for 
Occupational  and  Educational  Eye  and  Face 
Protection,  ANSI  Z87.1;  American  National 
Standards  Institute,  New  York,  NY  10018. 

9.  American  National  Standard,  Safety 
Requirements  for  Industrial  Head  Protection, 
ANSI  Z89.1;  American  National  Standards 
Institute,  New  York,  NY  10018. 

10.  Specifications  for  Protective  Headgear 
for  Vehicular  Users,  ANSI  Z90.1;  American 
National  Standards  Institute,  New  York,  NY 
1001& 

11.  Testing  Physical  Fitness;  Davis  and 
Santa  Maria.  Fire  Command.  April  1975. 

12.  Development  of  a  Job-Related  Physical 
Performance  Examination  for  Fire  Fighters; 
Dotson  and  Others.  A  summary  report  for  Uie 
National  Fire  Prevention  and  Control 
Administration.  Washington,  DC.  March  1977. 

13.  Proposed  Sample  Standards  for  Fire 
Fighters’ Protective  Clothing  and  Equipment; 
International  Association  of  Fire  Fighters, 
Washington,  DC. 

14.  A  Study  of  Facepiece  Leakage  of  Self- 
Contained  Breathing  Apparatus  by  DOP  Man 
Tests;  Los  Alamos  ^ientific  Laboratory,  Los 
Alamos,  NM. 

15.  The  Development  of  Criteria  for  Fire 
Filters’ Gloves;  Vol.  II:  Glove  Criteria  and 
Test  Methods:  National  Institute  for 
Occupational  Safety  and  Health,  Cincinnati, 
OH.  1976. 

16.  Model  Performance  Criteria  for 
Structural  Fire  Fighters’ Helmets;  National 
Fire  Prevention  and  Control  Administration, 
Washington,  DC.  1977. 

17.  Firefighters;  Job  Safety  and  Health 
Magazine,  Occupational  Safety  and  Health 
Administration,  Washington,  DC.  June  1978. 

18.  Eating  Smoke — The  Dispensable  Diet; 
Utech,  H.P.  The  Fire  Independent,  1975. 

19.  Project  Monoxide— A  Medical  Study  of 
an  Occupational  Hazard  of  Fire  Fighters: 
International  Association  of  Fire  Fighters, 
Washington,  DC. 

20.  Occupational  Exposures  to  Carbon 
Monoxide  in  Baltimore  Firefighters;  Radford 
and  Levine.  Johns  Hopkins  University, 
Baltimore,  MD.  Journal  of  Occupational 
Medicine,  September,  1976. 

21.  Fire  Brigades:  National  Safety  Council, 
Chicago,  IL  1966. 

22.  American  National  Standard,  Practice 
for  Respiratory  Protection  for  the  Fire 
Service;  ANSI  Z88.5;  American  National 
Standards  Institute,  New  York,  NY  10018. 

23.  Respirator  Studies  for  the  Nuclear 
Regulatory  Commission;  October  1, 1977— 
September  30, 1978.  Evaluation  and 
Performance  of  Open  Circuit  Breathing 
Apparatus.  NU  REG/CR-1235.  Los  Alamos 
Scientific  Laboratory;  Los  Alamos,  NM. 

87545,  January,  1980. 

B.  §  1910.157.  Portable  fire 
extinguishers: 

1.  Standard  for  Portable  Fire  Extinguishers, 
ANSI/NFPA  10;  National  Fire  Protection 
Association,  470  Atlantic  Avenue,  Boston, 
MA  02210. 
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2.  Methods  for  Hydrostatic  Testing  of 
Compressed  Gas  Cylinders,  C-1;  Compressed 
Gas  Association,  500  Fifth  Avenue,  New 
York,  NY  10036. 

3.  Recommendations  for  the  Disposition  of 
Unserviceable  Compressed  Gas  Cylinders, 
C-2;  Compressed  Gas  Association,  500  Fifth 
Avenue,  New  York,  NY  10036. 

4.  Standard  for  Visual  Inspection  of 
Compressed  Gas  Cylinders,  C-6:  Compressed 
Gas  Association,  500  Fifth  Avenue,  New 
York,  NY  10036. 

5.  Portable  Fire  Extinguisher  Selection 
Guide,  National  Association  of  Fire 
Equipment  Distributors;  111  East  Wacker 
Drive,  Chicago,  IL  60601. 

C.  §  1910.158.  Standpipe  and  hose  systems: 

1.  Standard  for  the  Installation  of  Sprinkler 
Systems,  ANSI/NFPA 13;  National  Fire 
Protection  Association,  470  Atlantic  Avenue, 
Boston,  MA  02210. 

2.  Standard  of  the  Installation  of  Standpipe 
and  Hose  Systems,  ANSI/NFPA  14;  National 
Fire  Protection  Association,  470  Atlantic 
Avenue,  Boston,  MA  02210. 

3.  Standard  for  the  Installation  of 
Centrifugal  Fire  Pumps,  ANSI/NFPA  20; 
National  Fire  Protection  Association,  470 
Atlantic  Avenue,  Boston,  MA  02210. 

4.  Standard  for  Water  Tanks  for  Private 
Fire  Protection,  ANSI/NFPA  22;  National  Fire 
Protection  Association,  470  Atlantic  Avenue, 
Boston,  MA  02210. 

5.  Standard  for  Screw  Threads  and 
Gaskets  for  Fire  Hose  Connections,  ANSI/ ' 
NFPA 194;  National  Fire  Protection 
Association,  470  Atlantic  Avenue,  Boston, 

MA  02210. 

6.  Standard  for  Fire  Hose,  NFPA  196; 
National  Fire  Protection  Association,  470 
Atlantic  Avenue,  Boston,  MA  02210. 

7.  Standard  for  the  Care  of  Fire  Hose, 

NFPA  198;  National  Fire  Protection 
Association,  470  Atlantic  Avenue,  Boston, 

MA  02210. 

D.  %  1910.159.  Automatic  sprinkler  systems: 

1.  Standard  of  the  Installation  of  Sprinkler 
Systems,  ANSI-NFPA 13;  National  Fire 
Protection  Association,  470  Atlantic  Avenue, 
Boston,  MA  02210. 

2.  Standard  for  the  Care  and  Maintenance 
of  Sprinkler  Systems,  ANSI/NFPA  13A; 
National  Fire  Protection  Association,  470 
Atlantic  Avenue,  Boston,  MA  02210. 

3.  Standard  for  the  Installation  of 
Standpipe  and  Hose  Systems,  ANSI/NFPA 
14;  National  Fire  Protection  Association,  470 
Atlantic  Avenue,  Boston,  MA  02210. 

4.  Standard  for  the  Installation  of 
Centrifugal  Fire  Pumps,  ANSI/NFPA  20; 
National  Fire  Protection  Association,  470 
Atlantic  Avenue,  Boston,  MA  02210. 

5.  Standard  for  Water  Tanks  for  Private 
Fire  Protection,  ANSI-NFPA  22;  National  Fire 
Protection  Association,  470  Atlantic  Avenue, 
Boston,  MA  02210. 

6.  Standard  for  Indoor  General  Storage, 
ANSI/NFPA  231;  National  Fire  Protection 
Association,  470  Atlantic  Avenue,  Boston, 
MA  02210. 

7.  Standard  for  Rack  Storage  of  Materials, 
ANSI/NFPA  23lC;  National  Fire  Protection 
Association,  470  Atlantic  Avenue,  Boston, 
MA  02210. 

E.  i  1910.160.  Fixed  extinguishing 
systems— general  information: 


1.  Standard  for  Foom  Extinguishing 
Systems,  ANSI-NFPA  11;  National  Fire 
Protection  Association,  470  Atlantic  Avenue, 
Boston,  MA  02210. 

2.  Standard  for  Hi-Expansion  Foam 
Systems,  ANSI/NFPA  llA;  National  Fire 
Protection  Association,  470  Atlantic  Avenue, 
Boston,  MA  02210. 

3.  Standard  on  Synthetic  Foam  and 
Combined  Agent  Systems,  ANSI/NFPA  llB; 
National  Fire  Protection  Association,  470 
Atlantic  Avenue,  Boston,  MA  02210. 

4.  Standard  on  Carbon  Dioxide 
Extinguishing  Systems,  ANSI/NFPA  12; 
National  Fire  Protection  Association,  470 
Atlantic  Avenue,  Boston,  MA  02210. 

5.  Standard  on  Halon  1301,  ANSI/NFPA 
12A;  National  Fire  Protection  Association, 

470  Atlantic  Avenue,  Boston,  MA  02210. 

6.  Standard  on  Halon  1211,  ANSI/NFPA 
12B;  National  Fire  Protection  Association,  470 
Atlantic  Avenue,  Boston,  MA  02210. 

7.  Standard  for  Water  Spray  Systems, 
ANSI/NFPA  15;  National  Fire  Protection 
Association,  470  Atlantic  Avenue,  Boston, 

MA  02210. 

8.  Standard  for  Foam-  Water  Sprinkler 
Systems  and  Foam-  Water  Spray  Systems, 
ANSI/NFPA  16;  National  Fire  Protection 
Association,  470  Atlantic  Avenue,  Boston, 

MA  02210. 

9.  Standard  for  Dry  Chemical 
Extinguishing  Systems,  ANSI/NFPA  17; 
National  Fire  Protection  Association,  470 
Atlantic  Avenue,  Boston,  MA  02210. 

F.  §  1910.161.  Fixed  extinguishing  systems — 
dry  chemical: 

1.  Standard  for  Dry  Chemical 
Extinguishing  Systems,  ANSI/NFPA  17; 
National  Fire  Protection  Association,  470 
Atlantic  Avenue,  Boston,  MA  02210. 

2.  National  Electrical  Code,  ANSI/NFPA 
70;  National  Fire  Protection  Association,  470 
Atlantic  Avenue,  Boston,  MA  02210. 

3.  Standard  for  the  Installation  of 
Equipment  for  the  Removal  of  Smoke  and 
Grease-Laden  Vapor  from  Commercial 
Caoking  Equipment,  NFPA  96;  National  Fire 
Protection  Association,  470  Atlantic  Avenue, 
Boston,  MA  02210. 

G.  §  1910.162.  Fixed  extinguishing 
systems — gaseous  agents: 

1.  Standard  on  Carbon  Dioxide 
Extinguishing  Systems,  ANSI/NFPA  12; 
National  Fire  Protection  Association,  470 
Atlantic  Avenue,  Boston,  MA  02210. 

2.  Standard  on  Halon  1301,  ANSI/NFPA 
12B;  National  Fire  Protection  Association,  470 
Atlantic  Avenue,  Boston,  MA  02210. 

3.  Standard  on  Halon  1211,  ANSI/NFPA 
12B;  National  Fire  Protection  Association,  470 
Atlantic  Avenue,  Boston,  MA  02210. 

4.  Standard  on  Explosion  Prevention 
Systems,  ANSI/NFPA  69;  National  Fire 
Protection  Association,  470  Atlantic  Avenue, 
Boston,  MA  02210. 

5.  National  Electrical  Code,  ANSI/NFPA 
70;  National  Fire  Protection  Association,  470 
Atlantic  Avenue,  Boston,  MA  02210. 

6.  Standard  on  Automatic  Fire  Detectors, 
ANSI/NFPA  72E;  National  Fire  Protection 
Association,  470  Atlantic  Avenue,  Boston, 
MA  02210. 

7.  Determination  of  Halon  1301/1211 
Threshold  Extinguishing  Concentrations 
Using  the  Cup  Burner  Method;  Riley  and 
Olson,  Ansul  Report  AL-530-A. 


H.  §  1910.163.  Fixed  extinguishing 
systems — water  spray  and  foam  agents: 

I.  Standard  for  Foam  Extinguisher 
Systems,  ANSI/NFPA  11;  National  Fire 
Protection  Association,  470  Atlantic  Avenue, 
Boston,  MA  02210. 

2.  Standard  for  High  Expansion  Foam 
Systems,  ANSI/NFPA  llA;  National  Fire 
Protection  Association,  470  Atlantic  Avenue, 
Boston,  MA  02210. 

3.  Standard  for  Water  Spray  Fixed  Systems 
for  Fire  Protection,  ANSI/NFPA  15;  National 
Fire  Protection  Association,  470  Atlantic 
Avenue,  Boston,  MA  02210. 

4.  Standard  for  the  Installation  of  Foam- 
Water  Sprinkler  Systems  and  Foam-  Water 
Spray  Systems,  ANSI/NFPA  16;  National  Fire 
Fl-otection  Association,  470  Atlantic  Avenue, 
Boston,  MA  02210. 

I.  §  1910.164.  Fire  Detection  systems: 

1.  National  Electrical  Code,  ANSI/NFPA 
70;  National  Fire  Protection  Association,  470 
Atlantic  Avenue,  Boston,  MA  02210. 

2.  Standard  for  Central  Station  Signaling 
Systems,  ANSI/NFPA  71;  National  Fire 
Ptotection  Association,  470  Atlantic  Avenue, 
Boston,  MA  02210. 

3.  Standard  on  Automatic  Fire  Detectors, 
ANSI/NFPA  72E;  National  Fire  Protection 
Association,  470  Atlantic  Avenue,  Boston, 

MA  02210. 

J.  §  1910.165.  Employee  alarm  systems: 

1.  National  Electrical  Code,  ANSI/NFPA 
70;  National  Fire  Protection  Association,  470 
Atlantic  Avenue,  Boston,  MA  02210. 

2.  Standard  for  Central  Station  Signaling 
systems,  ANSI/NFPA  71;  National  Fire 
I^otection  Association,  470  Atlantic  Avenue, 
Boston,  MA  02210. 

3.  Standard  for  Local  Protective  Signaling 
Systems,  ANSI/NFPA  72A;  National  Fire 
Protection  Association,  470  Atlantic  Avenue, 
Boston,  MA  02210. 

4.  Standard  for  Auxiliary  Protective 
Signaling  Systems,  ANSI/NFPA  72B; 

National  Fire  Protection  Association,  470 
Atlantic  Avenue,  Boston,  MA  02210. 

5.  Standard  for  Remote  Station  Protective 
Signaling  Systems,  ANSI/NFPA  72C; 

National  Fire  Protection  Association,  470 
Atlantic  Avenue,  Boston,  MA  02210. 

6.  Standard  for  Proprietary  Protective 
Signaling  Systems,  ANSI/NFPA  72D; 

National  Fire  Protection  Association,  470 
Atlantic  Avenue,  Boston,  MA  02210. 

7.  Vocal  Emergency  Alarms  in  Hospitals 
and  Nursing  Facilities:  Practice  and 
Potential.  National  Bureau  of  Standards. 
Washington,  D.C.,  July  1977. 

8.  Fire  Alarm  and  Communication  Systems. 
National  Bureau  of  Standards.  Washington, 
D.C.,  April  1978. 

Appendix  D  to  Supbart  L.— Availability  of 
Publications  Incorporated  by  Reference  in 
Section  1910.156  Fire  Brigades 
The  Bnal  standard  for  Tire  brigades.  Section 
1910.156,  contains  provisions  which 
incorporate  certain  publications  by  reference. 
The  publications  provide  criteria  and  test 
methods  for  protective  clothing  worn  by 
those  fire  brigade  members  who  are  expected 
to  perform  interior  structural  fire  Fighting.  The 
standard  references  the  publications  as  the 
chief  sources  of  information  for  determining  if 
the  protective  clothing  affords  the  required 
level  of  protection. 
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It  is  appropriate  to  note  that  the  final 
standard  does  not  require  employers  to 
purchase  a  copy  of  the  referenced 
publications.  Instead,  employers  can  specify 
(in  purchase  orders  to  the  manufacturers] 
that  the  protective  clothing  meet  the  criteria 
and  test  methods  contained  in  the  referenced 
publications  and  can  rely  on  the 


The  referenced  publications  (or  a 
microfiche  of  the  publications)  are  available 
for  review  at  many  universities  and  public 
libraries  throughout  the  country.  These 
publications  may  also  be  examined  at  the 
OSHA  Technical  Data  Center,  Room  N2439- 
Rear,  United  States  Department  of  Labor,  200 
Constitution  Ave.,  N.W.,  Washington,  D.C. 
20210  (202-523-9700),  or  at  any  OSHA 
Regional  Office  (see  telephone  directories 
under  United  States  Government-Labor 
Department). 

Appendix  E  To  Subpart  L — ^Test  Methods  for 
Protective  Clothing 

This  appendix  contains  test  methods  which 
must  be  used  to  determine  if  protective 
clothing  affords  the  required  level  of 
protection  as  specified  in  §  1910.156,  hre 
brigades. 

(1)  Puncture  resistance  test  method  for  foot 
protection. 

A.  Apparatus.  The  puncture  resistance  test 
shall  be  performed  on  a  testing  machine 
having  a  movable  platform  adjusted  to  travel 
at  V4-inch  per  minute.  Two  blocks  of 
hardwood,  metal,  or  plastic  shall  be  prepared 
as  follows:  the  blocks  shall  be  of  such  size 
and  thickness  as  to  insure  a  suitable  rigid  test 
ensemble  an4  allow  for  at  least  one-inch  of 
the  pointed  end  of  an  8D  nail  to  be  exposed 
for  the  penetration.  One  block  shall  have  a 
hole  drilled  to  hold  an  8D  common  nail  firmly 
at  an  angle  of  98*.  The  second  block  shall 
have  a  maximum  V^-inch  diameter  hole 
drilled  through  it  so  that  the  hole  will  allow 
free  passage  of  the  nail  after  it  penetrates  the 
insole  during  the  test. 

B.  Procedure.  The  test  ensemble  consisting 
of  the  sample  unit,  the  two  prepared  blocks,  a 
piece  of  leather  outsole  10  to  11  irons  thick, 
and  a  new  8D  nail,  shall  be  placed  as  follows: 
the  8D  nail  in  the  hole,  the  sample  of  outsole 
stock  superimposed  above  the  nail,  the  area 
of  the  sole  plate  to  be  tested  placed  on  the 
outsole.  and  the  second  block  with  hole  so 
placed  as  to  allow  for  free  passage  of  the  nail 
after  it  passes  through  the  outsole  stock  and 
sole  plate  in  that  order.  The  machine  shall  be 
started  and  the  pressure,  in  poimds  required 
for  the  nail  to  completely  penetrate  the 
outsole  and  sole  plate,  recorded  to  the 
nearest  five  pounds.  Two  determinations 
shall  be  made  on  each  sole  plate  and  the 


manufacturers’  assurances  of  compliance. 
Employers,  however,  may  desire  to  obtain  a 
copy  of  the  referenced  publications  for  their 
own  information. 

The  paragraph  designation  of  the  standard 
where  the  referenced  publications  appear,  the 
title  of  the  publications,  and  the  availablity  of 
the  publications  are  as  follows: 


results  averaged.  A  new  nail  shall  be  used  for 
each  determination. 

C.  Source.  These  test  requirements  are 
contained  in  "Military  Specification  For 
Fireman’s  Boots,”  MIL-^2885D  (1973  and 
amendment  dated  1975)  and  are  reproduced 
for  your  convenience. 

(2)  Test  method  for  determining  the 
strength  of  cloth  by  tearing:  Trapezoid 
Method. 

A.  Test  specimen.  The  specimen  shall  be  a 
rectangle  of  cloth  3-inches  by  6-inches.  The 
long  dimension  shall  be  parallel  to  the  warp 
for  warp  tests  and  parallel  to  the  Riling  for 
filling  tests.  No  two  specimens  for  warp  tests 
shall  contain  the  same  warp  yams,  nor  shall 
any  two  specimens  for  filling  tests  contain 
the  same  filling  yams.  The  specimen  shall  be 
taken  no  nearer  the  selvage  than  Vio  the 
width  of  the  cloth.  An  isosceles  trapezoid 
having  an  altitude  of  3-inches  and  bases  of  1 
and  4  inches  in  length,  respectively,  shall  be 
marked  on  each  specimen,  preferably  with 
the  aid  of  a  template.  A  cut  approximately  %- 
inch  in  length  shall  then  be  made  in  the 
center  of  a  perpendicular  to  the  1-inch  edge. 

B.  Apparatus,  (i)  Six-ounce  weight  tension 
clamps  shall  be  used  so  designed  that  the  six 
ounces  of  weight  are  distributed  evenly 
across  the  complete  width  of  the  sample. 

(ii)  The  machine  shall  consist  of  three  main 
parts:  Straining  mechanism,  clamps  for 
holding  specimen,  and  load  and  elongation 
recording  mechanisms. 

(iii)  A  machine  wherein  the  specimen  is 
held  between  two  clamps  and  strained  by  a 
uniform  movement  of  the  pulling  clamp  shall 
be  used. 

(iv)  The  machine  shall  be  adjusted  so  that 
the  pulling  clamp  shall  have  a  imiform  speed 
of  12  ±  10.5  inches  per  minute. 

(v)  The  machine  shall  have  two  clamps 
with  two  jaws  on  each  clamp.  The  design  of 
the  two  clamps  shall  be  such  that  one 
gripping  surface  or  jaw  may  be  an  integral 
part  of  the  rigid  frame  of  the  clamp  or  be 
fastened  to  allow  a  slight  vertical  movement, 
while  the  other  gripping  surface  or  jaw  shall 
be  completely  moveable.  The  dimension  of 
the  immovable  jaw  of  each  clamp  parallel  to 
the  application  of  the  load  shall  measure  one- 
inch,  and  the  dimension  of  the  jaw 
perpendicular  to  this  direction  shall  measure 


three  inches  or  more.  The  face  of  the  movable 
jaw  of  each  clamp  shall  measure  one-inch  by 
three  inches. 

Each  jaw  face  shall  have  a  flat  smooth, 
gripping  surface.  All  edges  which  might  cause 
a  cutting  action  shall  be  roimded  to  a  radius 
of  not  over  V64-inch.  In  cases  where  a  cloth 
tends  to  slip  when  being  tested,  the  jaws  may 
be  faced  with  rubber  or  other  material  to 
prevent  slippage.  The  distance  between  the 
jaws  (gage  length)  shall  be  one-inch  at  the 
start  of  the  test. 

(vi)  Calibrated  dial;  scale  or  chart  shall  be 
used  to  indicate  applied  load  and  elongation. 
The  machine  shall  be  adjusted  or  set,  so  that 
the  maximum  load  required  to  break  the 
specimen  will  remain  indicated  on  the 
calibrated  dial  or  scale  after  the  test 
specimen  has  ruptured. 

(vii)  The  macl^e  shall  be  of  such  capacity 
that  the  maximum  load  required  to  break  the 
specimen  shall  be  not  greater  than  85  percent 
or  less  than  15  percent  of  the  rated  capacity. 

(viii)  The  error  of  the  machine  shall  not 
exceed  2  percent  up  to  and  including  a  50- 
pound  load  and  1  percent  over  a  50-pound 
load  at  any  readiiig  within  its  loading  range. 

(ix)  All  machine  attachments  for 
determining  maximum  loads  shall  be 
disengaged  during  this  test. 

C.  Procedure,  (i)  The  specimen  shall  be 
clamped  in  the  machine  along  the  nonparallel 
sides  of  the  trapezoid  so  that  these  sides  lie 
along  the  lower  edge  of  the  upper  clamp  and 
th|e  upper  edge  of  the  lower  clamp  with  the 
cut  halfway  between  the  clamps.  The  short 
trapezoid  base  shall  be  held  taut  and  the  long 
trapezoid  base  shall  lie  in  the  folds. 

(ii)  The  machine  shall  be  started  and  the 
force  necessary  to  tear  the  cloth  shall  be 
observed  by  means  of  an  autographic 
recording  device.  The  speed  of  the  pulling 
clamp  shall  be  12  inches  ±0.5  inch  per 
minute. 

(iii)  If  a  specimen  slips  between  the  jaws, 
breaks  in  or  at  the  edges  of  the  jaws,  or  if  for 
any  reason  attributable  to  faulty  technique, 
an  individual  measurement  falls  markedly 
below  the  average  test  results  for  the  sample 
unit,  such  result  shall  be  discarded  and 
another  specimen  shall  be  tested. 

(iv)  The  tearing  strength  of  the  specimen 
shall  be  the  average  of  the  five  highest  peak 
loads  of  resistance  registered  for  3  inches  of 
separation  of  the  tear. 

D.  Report  (i)  Five  specimens  in  each  of  the 
warp  and  Riling  directions  shall  be  tested 
from  each  sample  unit. 

(ii)  The  tearing  strength  of  the  sample  unit 
shall  be  the  average  of  the  results  obtained 
from  the  specimens  tested  in  each  of  the 
warp  and  Riling  directions  and  shall  be 
reported  separately  to  the  nearest  0.1-pound. 

E.  Source.  These  test  requirements  are 
contained  in  “Federal  Test  Method  Standard 
191,  Method  5136”  and  are  reproduced  for 
your  convenience. 

(3)  Test  method  for  determining  flame 
resistance  of  cloth;  vertical. 

A.  Test  specimen.  The  specimen  shall  be  a 
rectangle  of  cloth  2y4  inches  (7.0  cm)  by  12 
inches  (30.5  cm)  with  the  long  dimension 


Paragraph  designation  Referenced  Publication  Available  From 


1910.156(e)(3)fii) . . . .  “Protective  Clothing  (or  Structural  Fire  Fight-  National  Fee  Protection  Association.  470  At- 

iog,”  NFPA  No.  1971  (1975).  lantic  Ave.,  Boston.  MA.  02210. 

1910.156(eM4)(i) . . . . “Development  of  Criteria  for  Fire  Fighter’s  U.S.  Government  Printing  Office.  Washington, 

Gloves;  Vol.  U,  Pvt  II:  Test  Methods"  D.C.  20402.  Stock  No.  for  Vol.  II  is:  071- 
(1976).  033-0201-1. 

19iai56(e)(5Mi) _ “Model  Performance  Criteria  for  Structural  U.S.  Fire  Administratioa  National  Fire  Safety 

Firefighter's  Helmots"  (1977).  and  Research  Office.  Washington.  D.C. 

20230. 
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parallel  to  either  the  warp  or  filling  direction 
of  the  cloth.  No  two  warp  specimens  shall 
contain  the  same  warp  yams,  and  no  two 
filling  specimens  shall  contain  the  same 
niling  yam. 

B.  Number  of  determinations.  Five 
specimens  from  each  of  the  warp  and  hlling 
directions  shall  be  tested  from  each  sample 
unit. 

C.  Apparatus,  (i)  Cabinet.  A  cabinet  and 
accessories  shall  be  fabricated  in  accordance 
with  the  requirements  specified  in  Figures  L- 
1,  L-2,  and  L-3.  Galvanized  sheet  metal  or 
other  suitable  metal  shall  be  used.  The  entire 
inside  back  wall  of  the  cabinet  shall  be 
painted  black  to  facilitate  the  viewing  of  the 
test  specimen  and  pilot  flame. 

(ii)  Burner.  The  burner  shall  be  equipped 
with  a  variable  orifice  to  adjust  the  flame 
height,  a  barrel  having  a  %-inch  (9.5  mm] 
inside  diameter  and  a  pilot  light. 

(a)  The  burner  may  be  constructed  by 
combining  a  Vs-inch  (9.5  mm)  inside  diameter 
barrel  3  ±  V*  inches  (76.2  ±  6.4  mm]  long 
from  a  fixed  orifice  burner  with  a  base  firom  a 
variable  orifice  burner. 

(b)  The  pilot  light  tube  shall  have  a 
diameter  of  approximately  Vis-inch  (1.6  mm] 
and  shall  be  spaced  Vs-inch  (3.2  mm)  away 
from  the  burner  edge  with  a  pilot  flame  Vs- 
inch  (3.2  mm]  long. 

(c)  The  necessary  gas  connections  and  the 
applicable  plumbing  shall  be  as  specified  in 
Figure  L-4  except  that  a  solenoid  valve  may 
be  used  in  lieu  of  the  stopcock  valve  to  which 
the  burner  is  attached,  the  stopcock  valve  or 
solenoid  valve,  whichever  is  used,  shall  be 
capable  of  being  fully  opened  or  fully  closed 
in  0.1-second. 

(d)  On  the  side  of  the  barrel  of  the  biumer, 
opposite  the  pilot  light  there  shall  be  a  metal 
rod  of  approximately  Vs-inch  (3.2  mm] 
diameter  spaced  Vs-inch  (12.7  mm]  from  the 
barrel  and  extending  above  the  burner.  The 
rod  shall  have  two  Vis-inch  (7.9  mm]  prongs 
marking  (he  distances  of  Vs-inch  (19  mm]  and 
IVs  inches  (38.1  mm]  above  the  top  of  the 
burner. 

(e)  The  burner  shall  be  fixed  in  a  position 
so  that  the  center  of  the  barrel  of  the  burner 
is  directly  below  the  center  of  the  specimen. 

(iii)  There  shall  be  a  control  valve  system 
with  a  delivery  rate  designed  to  furnish  gas  to 
the  burner  under  a  pressure  of  2  Vs  ±  Vs 
pounds  (1.1-kg  ±  0.1  kg]  per  square  inch  at 
the  burner  inlet  (see  (g](3](vi](A]].  The 
manufacturer's  recommended  delivery  rate 
for  the  valve  system  shall  be  included  in  the 
required  pressure. 

(iv)  A  synthetic  gas  mixture  shall  be  of  the 
following  composition  within  the  following 
limits  (analyzed  at  standard  conditions):  55 
±  3  percent  hydrogen,  24  ±  1  percent 
methane,  3  ±  1  percent  ethane,  and  18  ±  1 
percent  carbon  monoxide  which  will  give  a 
specific  gravity  of  0.365  ±  0.018  (air  =  1]  and 
a  B.T.U.  content  of  540  ±  20  per  cubic  foot 
(dry  basis]  at  69.8°F  (21°C]. 


(v)  There  shall  be  metal  hooks  and  weights 
to  produce  a  series  of  total  loads  to  determine 
length  of  char.  The  metal  hooks  shall  consist 
of  No.  19  gage  steel  wire  or  equivalent  and 
shall  be  made  fi'om  3-inch  (76.2  mm]  lengths 
of  wire  and  bent  Vs-inch  (12.7  mm]  from  one 
end  to  a  45  degree  hook.  One  end  of  the  hook 
shall  be  fastened  around  the  neck  of  the 
weight  to  be  used. 

(vi)  There  shall  be  a  stop  watch  or  other 
device  to  measure  the  burning  time  to  0.2- 
second. 

(\di]  There  shall  be  a  scale,  graduated  in 
0.1-inch  (mm)  to  measure  the  length  of  char. 

D.  Procedure,  (i)  The  material  undergoing 
test  shall  be  evaluated  for  the  characteristics 
of  after-flame  time  and  char  length  on  each 
specimen. 

(ii)  Al\  specimens  to  be  tested  shall  be  at 
moisture  equilibrium  under  standard 
atmospheric  conditions  in  accordance  with 
paragraph  (3]C  of  this  appendix.  Each 
specimen  to  be  tested  shall  be  exposed  to  the 
test  flame  within  20  seconds  after  removal 
from  the  standard  atmosphere.  In  case  of 
dispute,  all  testing  will  be  conducted  under 
Standard  Atmospheric  Conditions  in 
accordance  with  paragraph  (3]C  of  this 
appendix. 

(iii)  The  specimen  in  its  holder  shall  be 
suspended  vertically  in  the  cabinet  in  such  a 
manner  that  the  entire  length  of  the  specimen 
is  exposed  and  the  lower  end  is  %-inch  (19 
mm]  above  the  top  of  the  gas  burner.  The 
apparatus  shall  be  set  up  in  a  draft  free  area. 

(iv)  Prior  to  inserting  the  specimen,  the 
pilot  flame  shall  be  adjusted  to  ' 
approximately  %-inch  (3.2  mm]  in  height 
measured  fi'om  its  lowest  point  to  the  tip. 

The  burner  flame  shall  be  adjusted  by 
means  of  the  needle  valve  in  the  base  of  the 
burner  to  give  a  flame  height  of  1%  inches 
(38.1  mm]  with  the  stopcock  fully  open  and 
the  air  supply  to  the  burner  shut  off  and 
taped.  The  1  %-inch  (38.1  mm]  flame  height  is 
obtained  by  adjusting  the  valve  so  that  the 
uppermost  portion  (tip)  of  the  flame  is  level 
with  the  tip  of  the  metal  prong  (see  Figure  L- 
2]  specified  for  adjustment  of  flame  height.  It 
is  an  important  aspect  of  the  evaluation  that 
the  flame  height  be  adjusted  with  the  tip  of 
the  flame  level  with  the  tip  of  the  metal 
prong.  After  inserting  the  specimen,  the 
stopcock  shall  be  fully  opened,  and  the 
burner  flame  applied  vertically  at  the  middle 
of  the  lower  edge  of  the  specimen  for  12 
seconds  and  the  burner  turned  off.  The 
cabinet  door  shall  remain  shut  during  testing. 

(v)  The  after-flame  shall  be  the  time  the 
specimen  continues  to  flame  after  the  burner 
flame  is  shut  off. 

(vi)  After  each  specimen  is  removed,  the 
test  cabinet  shall  be  cleared  of  fumes  and 
smoke  prior  to  testing  the  next  specimen. 

(vii)  After  both  flaming  and  glowing  have 
ceased,  the  char  length  shall  be  measured. 
The  char  length  shall  be  the  distance  from  the 


end  of  the  specimen,  which  was  exposed  to 
the  flame,  to  the  end  of  a  tear  (made 
lengthwise]  of  the  specimen  through  the 
center  of  the  charred  area  as  follows:  The 
specimen  shall  be  folded  lengthwise  and 
creased  by  hand  along  a  line  through  the 
highest  peak  of  the  charred  area.  T^e  hook 
shall  be  inserted  in  the  specimen  (or  a  hole, 
%-inch  (6.4  mm]  diameter  or  less,  punched 
out  for  the  hook]  at  one  side  of  the  charred 
area  %-inch  (6.4  mm]  from  the  adjacent 
outside  edge  and  V4-inch  (6.4  mm]  in  fiom  the 
lower  end.  A  weight  of  sufficient  size  such 
that  the  weight  and  hook  together  shall  equal 
the  total  tearing  load  required  in  Table  L-2  of 
this  section  shall  be  attached  to  the  hook. 

(viii)  A  tearing  force  shall  be  applied  gently 
to  the  specimen  by  grasping  the  comer  of  the 
cloth  at  the  opposite  edge  of  the  char  fiom 
the  load  and  raising  the  specimen  and  weight 
clear  of  the  supporting  surface.  The  end  of  the 
tear  shall  be  marked  off  on  the  edge  and  the 
char  length  measurement  made  along  the 
undamaged  edge. 

Loads  for  determining  char  length 
applicable  to  the  weight  of  the  test  cloth  shall 
be  as  shown  in  Table  L-2. 

Table  L-2 


Total  tearing 

Specified  weight  per  square  yard  of  cloth  weight  for 
before  any  fire  retardant  treatment  or  determining 
coating — ounces  the  charred 

ler)gth— pound 


2.0  to  6.0 .  0.25 

Over  6  0  to  15.0.  0.50 

Over  15.0  to  23.0  0.75 

Over  23.0 _  _  1.0 


(ix)  The  after-flame  time  of  the  specimen 
shall  be  recorded  to  the  nearest  0.2-second 
and  the  char  length  to  the  nearest  0.1-inch  (1 
mm). 

E.  Report,  (i)  The  after-flame  time  and  char 
length  of  the  sample  unit  shall  be  the  average 
of  the  results  obtained  fiom  the  individual 
specimens  tested.  All  values  obtained  from 
the  individual  specimens  shall  be  recorded. 

(ii)  The  after-flame  time  shall  be  reported 
to  the  nearest  0.2-second  and  the  char  length 
to  the  nearest  0.1-inch  (1  mm). 

F.  Source.  These  test  requirements  are 
contained  in  “Federal  Test  Method  Standard 
191,  Method  5903  (1971]’’  and  are  reproduced 
for  your  convenience. 

(Sec.  4,  6,  8,  84  Stat.  1592, 1593, 1599  (29  U.S.C. 
653,  655,  657]:  Secretary  of  Labor’s  Chder  No. 
8-76  (41  FR  25059);  29  CFR  Part  1911] 
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FIGURE  L-1  -  Verticle  flame  resistance  -textile  apparatus. 
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FIGURE  L-2  -  Vertical  flame  resistance  textile  apparatus, 
door  and  top  view  w/baffle. 
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FIGURE  L-3  -  Verticle  flame  resistance  textile  apparatus,  views 
and  details. 


FIGURE  L-4  -  Vertical  flame  resistance  textile  apparatus. 
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